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"It is a false dichotomy to think of Nature and Man. Mankind is that factor
in nature which exhibits in its most intense form the plasticity of nature."
Alfred North Whitehead
I. Introduction'
Recent years have seen a remarkable growth of legislation de-
signed to improve the quality of life in America by regulating the
way industrial facilities interact with their social and natural envi-
ronments. This legislation includes the Occupational Safety and
Health Act of 1970,2 the Clean Air Act of 1970,1 the Consumer Prod-
uct Safety Act of 1972,1 and the Federal Water Pollution Control Act
1. The opinions expressed in this article are those of the authors and
do not necessarily reflect the opinions of their employers or of any organiza-
tions with which either is connected.
2. 29 U.S.C. § 651 et seq. (1970). See Associated Indus. v. United
States Dep't. of Labor, 487 F.2d 342 (2d Cir. 1973). This case is an illustra-
tion of the new tasks imposed on the federal courts of appeals by legislation
enacted during the past decade. This legislation subjects to appellate re-
view a wide variety of particular and general administrative determina-
tions made by agencies of the executive branch or newly created commis-
sions.
3. 42 U.S.C. § 1857 (1970); 49 U.S.C. §§ 1421(d), 1430(a)(9) (1970).
4. 15 U.S.C. §§ 2051 et seq. (Supp. 1972).
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of 1972 (FWPCA or Act).5 These laws have given agencies of the
federal government significant information gathering, oversight,
standard-setting, and enforcement responsibilities in many areas
formerly regulated, if at all, only by individual states.
This abrupt change in the regulatory environment in which our
nation's industries operate is apt to impose severe stresses on one
of earth's most complicated ecosystems'-the modern industrial-
ized society of America.' Because of the complex interrelationships
of the components that make up the system, it is impossible to
predict the overall effects of particular actions on the total system
in all but the most trivial of cases.' However, certain insights may
be gained by examining the nature of the action and its probable
direct interactions with the system. This article will examine one of
these new environmental stresses, the Discharge Permit Program of
the FWPCA,9 and its direct impact on certain components of the
industrial ecosystem. In particular, it will attempt to show how the
congressional objective to "restore . . . the . . . integrity of the
Nation's waters,"'" and the means adopted to achieve this end, have
changed the regulatory climate, and how they will affect the design,
construction, operation, and economics of industrial facilities. Fi-
nally, this article will consider the prospects for a workable and
effective permit program under the National Pollutant Discharge
Elimination System (NPDES).
A. Policies Expressed in the Federal Water Pollution Control
Act
In October 1972, the Federal Water Pollution Control Act of 1972
5. Act of Oct. 18, 1972, Pub. L. No. 92-500 §§ 101 et seq., 86 Stat.
816, amending 33 U.S.C. §8 1151 et seq. (1970), codified at 33 U.S.C.
§§ 1251 et seq. (Supp. 1972) [hereinafter cited as Act].
6. For a general discussion of the principles of ecology see R. DASMANN,
ENVIRONMENTAL CONSERVATION (1968); K. WATT, ECOLOGY AND RESOURCE
MANAGEMENT (1968); A. TURK, J. TURK & J. WITTES, ECOLOGY, POLLUTION,
ENVIRONMENT (1972).
7. Landsberg, The Demonology of Pollution, in CASES AND MATERIALS
ON ENVIRONMENTAL LAW 1388, 1396 (0. Gray 2d ed. 1970).
8. As an example of this the reader is invited to consider the effects of
one event, the 1973-74 Arab oil boycott, on all facets of American life.
9. See note 5 supra.
10. Act § 101(a), 33 U.S.C. § 1251(a).
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was enacted." It provided for complete revision of the prior Federal
Water Pollution Control Act,' 2 gave the federal government a new,
major role in pollution abatement, and set up a complex system for
the control of water pollution. The goal' 3 of the amended statute is
the elimination of the discharge of pollutants into the navigable
waters of the United States'4 by 1985.'1 The new FWPCA is both
comprehensive and complex. It covers all aspects of water quality
and pollution control; calls for extensive studies, planning, and de-
velopment programs; and subjects tens of thousands of industrial
facilities and publicly-owned treatment works to a rigorous federal
regulatory program.
The Act was developed by a Conference Committee of the two
11. See note 5 supra. See generally STAFF OF SENATE COMM. ON PUB.
WORKS, 93D CONG., 1ST SESS., A LEGISLATIVE HISTORY OF THE WATER POLLU-
TION CONTROL ACT AMENDMENTS OF 1972 TOGETHER WITH A SECTION BY SEC-
TION INDEX PREPARED BY THE ENVIRONMENTAL POLICY DIVISION OF THE CON-
GRESSIONAL RESEARCH SERVICE OF THE LIBRARY OF CONGRESS (Comm. Print
1973) [hereinafter cited as POLLUTION HISTORY]. The current as well as
previous versions of the federal laws relating to water pollution appear in
STAFF OF HOUSE COMM. ON PUB. WORKS, 93D CONG., 1ST SESS., LAWS OF THE
UNITED STATES RELATING TO WATER POLLUTION CONTROL AND ENVIRONMEN-
TAL QUALITY (Comm. Print 1973). The Environmental Protection Agency's
(EPA) policy for implementing certain parts of the Act is set forth in EPA,
WATER STRATEGY PAPER, STATEMENT OF POLICY FOR IMPLEMENTING CER-
TAIN REQUIREMENTS OF THE 1972 FEDERAL WATER POLLUTION CONTROL ACT
AMENDMENTS (1973) [hereinafter cited as STRATEGY PAPER]. See also EPA,
CLEAN WATER (1973). Hearings on the predecessor bills were held by the
Senate in February through May 1971 and by the House starting in May
of 1971.
12. 33 U.S.C. §§ 1251 et seq. (Supp. 1972), amending 33 U.S.C.
§§ 1151 et seq. (1970).
13. See note 38 infra.
14. Act § 502(7), 33 U.S.C. § 1362(7). "The term 'navigable waters'
means the waters of the United States, including the territorial seas."
"The Committee fully intends that the term 'navigable waters' be given
the broadest possible constitutional interpretation unencumbered by
agency determinations which have been made or may be made for admin-
istrative purposes." POLLUTION HISTORY 818. A discussion of the constitu-
tional implications of this definition is beyond the scope of this Article.
15. Act § 101(a)(1), 33 U.S.C. § 1251(a)(1).
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houses of Congress.'" Each house had passed its own bill,'7 and the
differences between the two were substantial." After long delibera-
tion, and just prior to adjournment of the 92nd Congress, the Con-
ference Committee reported its compromise bill.'9 A relatively short
floor discussion" ensued in which various interpretations of some
ambiguous sections were presented. The bill was then passed by
both houses. 2' The FWPCA became law when, after the President's
veto on economic grounds,2 Congress overrode the veto.23
The compromise law is an ingenious combination of the House
and Senate bills.24 Since a full consensus was not reached, agree-
ment in many areas was achieved through ambiguity. As a result,
two completely different spirits of water pollution control lurk in the
FWPCA. One, the ghost of the Senate bill, is draconian and would
require the almost immediate elimination of pollutant discharges
regardless of cost or other societal or environmental effects.25 The
other is the more realistic view expoused in the House bill that
pollution abatement is merely one of the many desirable objectives
to be pursued by society, and that the costs of achieving pollution
reduction should not unreasonably exceed the benefits to society of
such reduction.2" Much of the language of the FWPCA can be inter-
16. The Senate held 33 days of hearings and 45 days of sessions to write
its bill. The Senate-House Conference held 39 days of sessions to work out
the differences. POLLUTION HISTORY 118 (remarks of Senator Muskie).
17. S. 2770, 92d Cong., 1st Sess. (1971); H.R. 11896, 92d Cong., 1st
Sess. (1971). The Senate bill passed by a 74 to 0 vote and the House
approved its bill by a vote of 366 to 11. POLLUTION HISTORY 120.
18. POLLUTION HISTORY 162 (remarks of Senator Muskie).
19. Id. at 282.
20. See POLLUTION HISTORY 161-280.
21. Id. at 141 (remarks of Senator Muskie).
22. President Nixon vetoed the measure because he considered that its
"laudable intent is outweighed by its unconscionable $24 billion price tag."
Id. at 137-39.
23. Passed over veto by both houses on October 18, 1972. The House
vote was 247 yes to 23 no. Id. at 109. In the Senate the vote was 52 yes
and 12 no. Id. at 136.
24. See note 17 supra.
25. E.g., "[the] goal [of the Act] ... abandons any concept that
water has an assimilative capacity with respect to pollutants ..
POLLUTION HISTORY 1286 (remarks of Senator Montoya).
26. "This legislation will make it possible for us to restore the integrity
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preted to support either viewpoint. As discussed in the next section
of this article, this dichotomy in approach to the problem of
pollution control reflects the duality that pervades the entire envi-
ronmental movement. 2
7
By its language, the FWPCA's objective is the restoration and
maintenance of the "chemical, physical, and biological integrity of
the Nation's waters."2 The Act also sets out several national poli-
cies21' related to this objective including the prohibition of toxic pol-
of America's waters without emptying the public treasury, without
widespread unemployment, and industrial shutdowns. This bill safeguards
our waters and our socio-economic structure." Id. at 352 (remarks of Con-
gressman Blatnik).
27. This dichotomy also reflects two different philosophies of regula-
tion.
28. Act § 101(a), 33 U.S.C. § 1251(a).
29. See generally Address by Congressman Biden, The Federal Water
Pollution Control Act-A Legislator's View, American Bar Association
Meeting, Aug., 1973; Address by J. Cohen, Changing Federal-State Rela-
tionships in Water Pollution Control Programs, International Water
Conference, Oct., 1973; EPA, CLEAN WATER-REPORT TO CONGRESS-1973
[hereinafter cited as CLEAN WATER]; Address by G. Freeman, NEPA
Methodology and Standard Setting under the Federal Water Pollution
Control Act of 1972, American Bar Association Meeting, Aug., 1973; Ad-
dress by J. Quarles, 1972 Federal Water Pollution Control Act-Standards
and Problems, American Bar Association Meeting, Aug., 1973; Smith,
Highlights of the Federal Water Pollution Control Act of 1972, 77 DICK. L.
REV. 459 (1973); Comment, The Federal Water Pollution Control Act
Amendments of 1972: Effective Controls at Last?, 39 BROOKLYN L. REV. 403
(1972); Comment, Water Pollution Control Across the Nation, 7 ENVIRON.
Sci. & TECH. 786 (1973); Comment, The Federal Water Pollution Control
Act Amendments of 1972, 1973 Wis. L. REV. 893. For a discussion of various
aspects of water pollution control before passage of the 1972 Federal Water
Pollution Control Act Amendments see Barry, The Evolution of the En-
forcement Provisions of the Federal Water Pollution Control Act: A Study
of the Difficulty in Developing Effective Legislation, 68 MICH. L. REV. 1103
(1970); Edelman, Federal Air and Water Control: The Application of the
Commerce Power to Abate Interstate and Intrastate Pollution, 33 GEO.
WASH. L. REV. 1067 (1965); Hines, Controlling Industrial Water Pollution:
Color the Problem Green, 9 B.C. IND. & COMM. L. REV. 553 (1968); Com-
ment, Cold Facts on Hot Water: Legal Aspects of Thermal Pollution, 1969
Wis. L. REV. 253; Schoenbaum, The Efficacy of Federal and State Control
of Water Pollution in Intrastate Streams, 14 ARIz. L. REV. 1 (1972). For a
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lutant discharges, "' financial assistance to publicly-owned treat-
ment works,3 implementation of area-wide planning,3" and intensi-
fied research and development efforts.3 The federal government is
authorized to cooperate with the states34 and with other nations in
this effort.r, Public participation is encouraged" under the Act. Fi-
nally, in an apparent attempt to limit the foreseeable growth of
bureaucratic red tape, the Congress declared as a national policy the
Act be administered to insure the "drastic minimization of paper-
work . . . [and the prevention of] . . . needless duplication and
unnecessary delays.... ..
Two of the "national goals" set forth in the Act are: 1) "[t]hat
the discharge of pollutants into the navigable waters39 be eliminated
discussion of the use of the Refuse Act of 1899 to limit discharges see
Druley, The Refuse Act of 1899, 2 BNA ENVIRON. RPTR. MONO. 11 (1972);
Rodgers, Industrial Water Pollution and the Refuse Act: A Second Change
for Water Quality, 119 U. PA. L. REV. 761 (1971); Tripp & Hall, Federal
Enforcement Under the Refuse Act of 1899, 35 ALBANY L. REV. 60 (1970);
Comment, The Refuse Act Permit Program, 10 HOUSTON L. REV. 1139
(1973).
30. Act § 101(a)(3), 33 U.S.C. § 1251(a)(3).
31. Id. § 101(a)(4), 33 U.S.C. § 1251(a)(4).
32. Id. § 101(a)(5), 33 U.S.C. § 1251(a)(5).
33. Id. § 101(a)(6), 33 U.S.C. § 1251(a)(6).
34. Id. § 101(b), 33 U.S.C. § 1251(b).
35. Id. § 101(c), 33 U.S.C. § 1251(c).
36. Id. § 101(e), 33 U.S.C. § 1251(e). See EPA Regulations on Public
Participation, 40 C.F.R. 105 (1973).
37. Act § 101(f), 33 U.S.C. § 1251(f).
38. "This 'goal' is understood to be a target, not a legally binding
requirement. In the context of the bill, the 1985 goal is best understood as
an objective to be achieved insofar as technology permits, taking into
account the costs of applying such technology. This change from the earlier
Senate version of the bill is a major accommodation to the recommenda-
tions made by the [EPA] Administrator in testimony before the House
Public Works Committee." Letter from William Ruckelshaus to Office of
Management and Budget, Oct. 11, 1972 in POLLUTION HISTORY 143, 149
(footnotes omitted). See also remarks of Senator Randolph on the Senate
bill, Id. at 125, 1273.
39. Defined in Act § 502(7), 33 U.S.C. § 1362(7). See also note 14
supra.
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by 1985"' and 2) "that wherever attainable, an interim goal of
water quality which provides for the protection and propagation of
fish, shellfish, and wildlife and provides for recreation in and on the
water be achieved by July 1, 1983.""l
The United States Environmental Protection Agency (EPA) is
responsible, except where otherwise expressly provided, for admin-
istration of the new FWPCA 2 and for the preparation and develop-
ment of "comprehensive programs for preventing, reducing, or elim-
inating the pollution"43 of surface and ground waters and for im-
proving their sanitary condition.4 The FWPCA encompasses plan-
ning,' research," regulation,47 enforcement,48 and financing pro-
grams" to be administered by EPA. A stringent schedule of dead-
lines was included in the Act to motivate the EPA to act promptly.'
While the Act is complex and in some areas quite specific, it is
subject to interpretation by the EPA as it publishes guidelines and
regulations," issues permits,"2 and institutes enforcement actions; 3
40. Act § 101(a)(1), 33 U.S.C. § 1251(a)(1). This no discharge goal has
been authorized by Water Pollution Control Fund President Byrd and the
National Water Comm'n, BNA ENVIRON. RPTR. CURRENT DEV. 269, 888-89
(1973). The achievement of this goal could cost as much as $200 billion.
41. Act § 101(a)(2), 33 U.S.C. § 1251(a)(2).
42. Id. § 101(d), 33 U.S.C. § 1251(d).
43. Id. § 102(a), 33 U.S.C. § 1252(a). The federal regulatory program
under the Act is limited to surface waters, i.e. "navigable waters." See note
14 supra.
44. Act § 102(a), 33 U.S.C. § 1252(a).
45. See, e.g., id. § 102, 208, 303, 33 U.S.C. §§ 1252, 1288, 1313.
46. See., e.g., id. § 104, 33 U.S.C. § 1254.
47. See., e.g., id. § 402, 33 U.S.C. § 1342.
48. See., e.g., id. § 309, 33 U.S.C. § 1319.
49. See., e.g., id. § 201(g), 33 U.S.C. § 1281(g).
50. For example, the EPA is required to develop § 304(b) guidelines
within one year. The agency has found this deadline impossible to meet.
51. Act 88 304, 306, 307, 311, 402, 403, 405, 501, 33 U.S.C. §§ 1314,
1316, 1317, 1321, 1342, 1343, 1345, 1361. On the question of setting stan-
dards see NRDC v. Fri, Civil No. 849-73 (D.D.C. June 19, 1973). See also
Associated Indus. v. United States Dep't. of Labor, 487 F.2d 342 (2d Cir.
1973).
52. Act §8 318, 402, 405, 33 U.S.C. §§ 1328, 1342, 1345.
53. Id. § 309, 33 U.S.C. § 1319.
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by the states acting under their delegated powers; 4 and by the
courts55 in enforcement actions, review of administrative actions,
and citizen suits. The probability is high that unless there is strong
leadership by EPA or further legislative action by Congress, a wide
range of conflicting interpretations will be adopted. The resulting
chaos and confusion can only delay achievement of the desired en-
hancement of environmental values at a reasonable cost to society.
Succeeding sections of this article will consider some of the stum-
bling blocks to the implementation and enforcement of the Act's
goals and standards.
B. The "Integrity" of Waters
The declared objective of the Act-restoration and maintenance
of the "chemical, physical, and biological" integrity of the nation's
waters-raises the immediate question: What is meant by
"integrity?"5 Strictly speaking, chemical and physical integrity
might be interpreted to describe the quality possessed by pure
water, hydrogen hydroxide (H,0), without the presence of trace
elements or contaminants above the level of detection. But ultra
pure, distilled water is found only in laboratories, and, being basi-
cally sterile, would have no biological integrity. It would be incapa-
ble of supporting life for any significant period. Nor would water of
the purity of rainwater or melting ice satisfy the biological crite-
rion.57 Since biological integrity cannot be achieved without the
presence of materials that are in certain contexts "pollutants" as
that term is defined in the Act, 5 it would appear that a fundamental
contradiction in terminology exists within the Act itself. Resolution
of this conflict may be achievable if the term "pollutant" is defined
to mean the addition of the materials set forth in section 502 in such
amounts as to deleteriously affect the chemical, physical, and bio-
54. Id. § 403(b), 33 U.S.C. § 1343(b).
55. Id. §§ 309, 505, 509, 33 U.S.C. §§ 1319, 1365, 1369.
56. Id. § 101(a), 33 U.S.C. § 1251(a).
57. Water approaching such purity may be found, for example, in cer-
tain glacial lakes. These are "oligotrophic" and will support few, if any,
fish. See R. DASMANN, ENVIRONMENTAL CONSERVATION 257-58 (1968). See
also United States v. Douglas Co., Civil No. R-2736 (D.C. Nev., May 16,
1973) where the court noted that Lake Tahoe is oligotrophic.
58. Act § 502(6), 33 U.S.C. § 1362(6).
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logical characteristics of water.
The term 'pollution' is also defined in the FWPCA to mean "the
man-made or man-induced alteration of the chemical, physical, bio-
logical, and radiological integrity of water."5 Integrity appears to be
used in the pollution definition as an attribute of waters that have
not been affected by man. This interpretation, however, is not un-
ambiguous.'il Does integrity refer to the waterways in their
current physical state (e.g., dammed, canaled, dredged) and
chemical state (e.g., containing agricultural runoff), but without
any further additions of industrial pollutants by man; in their cur-
rent physical state but with all chemical additions since 1492
subtracted;" or as they would have been had man never arrived in
the western hemisphere?
A concept of integrity which would allow for the reasonable utili-
zation of waterways by man would seem to be the preferred interpre-
tation. Thus the impractical goal of preservation of the natural
environment for its own sake, would give way to the pragmatic
realization that, as a part of nature, man cannot be excluded from
the use of its resources for his own benefit and that of the biosphere
of which he is a part. Such an approach would allow for a determina-
tion of the best usage of the environment based on a balancing of
man's needs with those of other species.12 The practical ramifica-
tions of the requirement to weigh conflicting necessities"3 which this
59. Id. § 502(19), 33 U.S.C. § 1362(19).
60. See POLLUTION HISTORY 763, for a discussion of "integrity."
61. See POLLUTION HISTORY 1301 (remarks of Senator Buckley concern-
ing the "1491 Standard").
62. See POLLUTION HISTORY 1301, a discussion between Senators Buck-
ley and Eagleton concerning the relation of "integrity" with water quality
criteria and Act § 304.
63. See, e.g., the controversy over non-deterioration of air quality
under the Clean Air Act, discussed in COUNCIL ON ENVIRONMENTAL QUALITY,
FOURTH ANNUAL REPORT 161 (1973). See also The National Environmental
Policy Act, 42 U.S.C. §§ 4321-47 et seq. (1970) which refers to the "human
environment." But see Note, 2 FORDHAM URBAN L.J. 420 (1973). See also
BNA ENVIRON. RPTR. CURRENT DEV. 1563 (1973) wherein the AMA con-
tends that health is being given secondary consideration by new environ-
mental experts; EPA, HEALTH EFFECTS OF ENVIRONMENTAL POLLUTION
(1973) wherein the EPA contends that the principal reason for environ-
PERMIT PROGRAM
interpretation raises will be seen as the FWPCA is applied to actual
pollution problems.
II. The National Pollutant Discharge Elimination System
(NPDES)
The following section addresses the changes which the Act
brought to federal efforts to improve water quality through regula-
tion of discharges. The focus is primarily upon industrial discharges.
Sanitary discharges, which are the subject of extensive federal in-
volvement in funding as well as regulation, 4 will not be considered
except to the extent that they are related to pretreatment standards
for industrial plants that discharge to publicly-owned treatment
works. 5
A. NPDES Permit Program-General"
Despite its rather idealistic title, 7 NPDES is a regulatory pro-
gram to control the discharge of pollutants into the surface waters
of' the United States. "' In some cases, effluents may be so controlled
as to eliminate the discharge. However, the physical law of conser-
vation of mass has not been repealed, and although the discharge
of a pollutant to a waterway may be eliminated, the pollutant itself
is not so easily wiped out. Unless careful technical decisions are
made, the effect of limiting discharges could well be the exchange
of a water pollution problem for an air pollution or solid waste
disposal problem. What must be developed and what is required by
the Act is a pollutant discharge system which achieves the maxi-
mum environmental benefit for all media-land, air, and water-at
mental legislation is the protection of health and the ecological integrity
of man's life support systems.
64. Sanitary discharges are discussed in part at notes 296-312 infra and
accompanying text. The first National Pollution Discharge Elimination
System permit for a municipal system was issued on July 2, 1973 to River-
ton, Ill., BNA ENVIRON. RPTR. CURRENT DEV. 572 (1973).
65. Act § 307(b), 33 U.S.C. § 1317(b).
66. See generally G. BERGEN, DISCHARGE PERMITS UNDER THE 1972
FEDERAL WATER POLLUTION CONTROL ACT AMENDMENTS, paper presented at
Edison Electric Institute, Nov., 1973.
67. The heading of Act § 402 is "National Pollutant Discharge Elimi-
nation System."
68. Act § 402, 33 U.S.C. § 1342.
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the minimum cost to society. The NPDES system does contain the
elements that would allow it to be reasonably successful in achiev-
ing this end.
The FWPCA states that "the discharge of any pollutant by any
person shall be unlawful." 9 Notwithstanding this prohibition, the
EPA Administrator is authorized to issue permits for the discharge
of pollutants, upon the condition that the discharge meet all applic-
able requirements under sections 301 (Effluent Limitations), 302
(Water Quality Related Effluent Limitations), 306 (National Stan-
dards of Performance), 307 (Toxic and Pretreatment Effluent Stan-
dards), 308 (Inspection, Monitoring and Entry), and 403 (Ocean
Discharge Criteria) of the FWPCA, 0 as well as the regulations
established pursuant to section 402.71 Temporarily, until all neces-
sary implementing actions relating to such requirements have been
taken, the Administrator may impose whatever conditions he deter-
mines are necessary to carry out the provisions of the Act.72 Substan-
tial criminal and civil penalties are available for discharges made
without a permit and for violations of the conditions of a permit.73
In addition to being the vehicle by which the philosophy of the
FWPCA is brought down to the practical level of application to
particular sources, this permit program is intended to be the succes-
sor to the Refuse Act Permit Program," established in 1970, which
became bogged down in litigation and was never fully implemented.
All permits issued under the Refuse Act are to be deemed NPDES
permits under section 402 of the Act," and NPDES permits are
deemed to be permits issued under section 13 of the Refuse Act."
The thousands of applications for Refuse Act permits pending77 at
69. Id. § 301(a), 33 U.S.C. § 1311(a) (emphasis added).
70. Id. § 402(a)(1), 33 U.S.C. § 1342(a)(1).
71. Id. See also EPA regulations on policies and procedures for
NPDES, 38 FED. REG. 13527-40 (1973), as amended, 38 FED. REG. 17999-
18004 (1973), as further amended, 38 FED. REG. 19894-96 (1973).
72. Act § 402(a)(1), 33 U.S.C. § 1342(a)(1).
73. Id. §§ 309, 505, 33 U.S.C. §§ 1319, 1365.
74. Exec. Order No. 11574, 3 C.F.R. § 309.131 (1973). See also note
242 infra.
75. Act § 402(a)(4), 33 U.S.C. § 1342(a)(4).
76. Id.
77. As of May 1972, nearly 33,000 permit applications were pending,
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the time of passage of the FWPCA are being processed as applica-
tions for NPDES permits."
The FWPCA authorizes the EPA Administrator to approve state
permit programs which comply with the provisions of the Act." A
state with an approved program may issue NPDES permits,"' but
the Administrator retains a veto power over individual permits,"1
and over the state's program.2 To speed up the review process, the
Administrator may waive his veto right for particular classes of
sources.83
Because of the backlog of permit applications, 4 Congress pro-
vided that until December 31, 1974, the owner of an operating
source who has applied for, but has yet to receive, a Refuse Act or
NPDES permit would not be considered to be in violation of the
FWPCA or the Refuse Act."' The EPA has stated that it plans to
issue all pending permits by the statutory deadlines. 6 In the follow-
many of which were originally filed under the Refuse Act. COUNCIL ON
ENVIRONMENTAL QUALITY, FOURTH ANNUAL REPORT 175 (1973). By Nov. 7,
1973, EPA had issued only 1208 permits, G. BERGEN, supra note 66, at 13.
78. Act § 402(a)(4), 33 U.S.C. § 1342(a)(4).
79. Id. § 402(b), 33 U.S.C. § 1342(b). See EPA regulations on state
program elements necessary for participation in the NPDES, 40 C.F.R.
§ 124 et seq. (1973), as amended, 38 FED. REG. 18000 (1973), as further
amended, 38 FED. REG. 19894 (1973). See also COUNCIL OF STATE GOVERN-
MENTS, A MODEL LAW TO ENABLE STATES TO PARTICIPATE IN THE [NPDES]
SYSTEM (1973), reprinted in BNA ENVIRON. RPTR. 611:0101 (1973). As of
January 1974, the following states had been granted permit authority:
Washington, 38 FED. REG. 27107 (1973); Michigan, 38 FED. REG. 21446
(1973); Connecticut, 38 FED. REG. 22058 (1973). Requests for authority
have been made by: Ohio, 38 FED. REG. 35529 (1973); Vermont, id.; Ne-
braska, 38 FED. REG. 30773 (1973); Delaware, 38 Fed. Reg. 31333 (1973);
Wisconsin, id., Georgia, 39 Fed. Reg. 11940 (1974).
80. Act § 402(b), 33 U.S.C. § 1342(b).
81. Id. § 402(d)(2), 33 U.S.C. § 1342(d)(2).
82. Id. § 402(c)(2), 33 U.S.C. § 1342(c)(2).
83. Id. § 402(d)(3), 33 U.S.C. § 1342(d)(3).
84. See note 77 supra.
85. Act § 402(k), 33 U.S.C. § 1342(k). However, a pending application
for a discharge permit under federal law does not exempt an industrial
discharge from complying with state permit requirements, BNA ENVIRON.
RPTR. CURRENT DEV. 585-86 (1973).
86. See Fri, Memorandum to Administrators 2, reprinted in STRATEGY
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ing sections, the substantive standards that must be met in a
NPDES permit are discussed. These standards are of two types:
water quality standards and effluent limitations. Although both
effluent limitations and water quality standards are devices to im-
prove water quality, 7 they are fundamentally different. Water qual-
ity standards are based on an evaluation of chemical, physical, and
biological characteristics of the water body. Effluent limitations, on
the other hand, are determined, essentially, by evaluation of the
technological characteristics of particular discharge sources, or
classes of sources, with subsidiary consideration of the characteris-
tics of the water body.
B. Water Quality Standards
Water quality standards occupy a unique place in the FWPCA
regulatory scheme; they serve both water quality protective and
planning purposes and play a substantive role as a basis for effluent
limitations.
Continuing the policy expressed in the prior law, the FWPCA
recognizes that the most fundamental purpose of water quality
standards is to protect the public health and welfare." Water qual-
ity standards are useful in determining the degree of purity that
may be achieved in particular water bodies or systems of water
bodies, and in providing a basis for measuring progress made to-
wards reducing pollution.A' Under prior law a state/federal partner-
PAPER, supra note 11: "[Ilt is the policy of the Agency to issue permits
by December 31, 1974, and to issue BPT-based permits in lieu of WQS-
based permits if necessary to meet that deadline." See also Quarles, Mem-
orandum to Regional Administrators of June 25, 1973, reprinted in BNA
EVIRON. RPTR. CURRENT DEV. 339 (1973).
87. POLLUTION HISTORY 100. It should be noted that section 303 of the
Act relating to water quality standards is not specifically stated in section
402(d)(3) to be an "applicable requirement" for a NPDES permit. How-
ever, a district court has construed the FWPCA as providing that a "dis-
charge of a pollutant which contributes to the violation of an existing water
quality standard, is clearly a violation of [section 301(a)]." Montgomery
Environmental Coalition v. Fri, 366 F. Supp. 261, 263 (D.D.C. 1973).
88. 33 U.S.C. § 1151 (1970), as amended, 33 U.S.C. § 1251 (Supp.
1972).
89. See U.S. DEP'T OF INTERIOR, GUIDELINES FOR ESTABLISHING WATER
QUALITY STANDARDS FOR INTERSTATE WATERS (1966).
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ship approach to adoption and enforcement of water quality stan-
dards was utilized. After public hearings, standards designed "to
protect the public health or welfare [and] enhance the quality of
water " '" were to have been adopted by each state for those portions
of interstate waters located within the state. Standards so adopted
were federally enforceable after approval by the Secretary of the
Interior, or after Dec. 2, 1970, by the EPA Administrator." But, as
the Senate report on the Water Quality Act of 1965 noted, "[w]ater
quality standards are not designed for use primarily as an enforce-
ment device . . . . [t]heir principal objective is the orderly devel-
opment of our water resources without the necessity of adversary
proceedings which inevitably develop in enforcement cases.""
Prior to the enactment of the FWPCA, enforcement of water
quality standards was achieved by conference proceedings, rather
than in adversary proceedings. The conference-proceeding approach
quick proved unworkable." It was found that
[flederal conferences allow dischargers to talk around the problem in the
hope of securing relaxed standards or time extensions for installation of treat-
ment facilities."
The substantive content of water quality standards was, however,
far more realistic than the procedural mechanism which existed for
enforcement. Substantively, water quality standards are made up
of three elements. First, a limited number of potential usages for
water bodies are developed. Second, a group of specified physical
characteristics, such as temperature, concentrations of certain sub-
stances, pH, and the like, which a water body must achieve to
permit the desired highest usage" are assigned to particular usages.
90. S. REP. No. 10, 89th Cong., 1st Sess. 2, 9-10 (1965) (report on the
Federal Water Pollution Control Act of 1965).
91. Exec. Order 11548, 3 C.F.R. 297 (1973). Reorganization plan num-
ber three was effective Dec. 2, 1970. See 5 U.S.C.A. 46 (Supp. 1973).
92. S. REP. No. 10, 89th Cong., 1st Sess. 9 (1965).
93. C. MEYERS & A. TARLOCK, ENVIRONMENTAL PROTECTION 146 (1971)
and materials cited therein.
94. Id. Such proceedings, incorporating technical and executive ses-
sions took, in certain instances, a year or more to reach the conclusion that
additional time should be allowed for a discharger to achieve compliance
with the applicable water quality standards.
95. A confusing jargon exists in the area of standards. See NAT'L
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Finally, a plan for implementation and enforcement "' of the
standards is delineated.
Water usages are established to "enhance the quality and value
of our water resource, '"" and applied "on the basis of the water
quality requirements of present and future uses of a stream or sec-
tion of a stream, after due consideration of all factors and variables
involved."" The factors considered include the "[e]conomic,
health, esthetic, and conservation values which contribute to the
social and economic welfare of an area . . . ." The opportunity of
developing standards applicable to interstate water bodies within
the geographical limits of a state was given to each state, rather
than the federal government. Specifically, in adopting water quality
standards for interstate waters states were directed to
take into consideration their use and value for public water supplies, propa-
gation of fish and wildlife, recreational purposes, and agricultural, industrial,
and other legitimate uses.''
Standards so adopted which were ultimately federally approved,
were enforceable under both federal and state law.""' If the state
TECHNICAL ADVISORY COMM., WATER QUALITY CRITERIA vii (1968)
[hereinafter cited as GREEN BOOK]. "The standards adopted by the States
include water use classifications, criteria necessary to support these uses,
and a plan for implementation and enforcement. Occasionally, among
water pollution control authorities, the words 'criteria' and 'requirement'
are used interchangeably. The same can be said for the words 'standards'
and 'objectives.' "
96. See 33 U.S.C. § 1313 (Supp. 1972).
97. S. REP. No. 10, 89th Cong., 1st Sess. 1 (1965).
98. Id. at 10.
99. Id. at 8.
100. Federal Water Pollution Control Act of 1965 § 10(c)(3), 33 U.S.C.
§ 1160(c)(3) (1970).
101. To obtain federal approval the state was required to file a letter
of intent with the Secretary of the Interior and to adopt water quality
standards, including a plan for enforcement and implementation, and to
submit such standards and plan to the Secretary of the Interior. The Secre-
tary than determined whether the state standards were consistent with the
purposes of the Act-whether they "enhance the quality and value of our
water resources and . . .establish a national policy for the prevention,




standards were disapproved, federal standards could be imposed
through a cumbersome procedure,"'2 which was invoked only once.'"
This process of obtaining federal approval was often tedious.
More than five years after the enactment of the legislative program,
interstate water quality standards had been fully approved for only
32 states or territories. As a result of the difficulty in obtaining
federal approval and the problems of enforcement," 4 water quality
standards fell far short of the goals set for them.
1. Statutory Provisions
Against this background, Congress enacted section 303 of the
FWPCA which continues in effect, unless disapproved by the EPA
Administrator, such water quality standards for interstate waters as
had received federal approval under the prior law.""' Section 303 also
continues the substantive content of the prior law, requiring that
water quality standards under the FWPCA be consistent with the
applicable requirements of the FWPCA in effect immediately prior
to the passage of the 1972 Amendments.
The necessity for federal approval of state adopted standards was
also carried forward. However, under the Act, the requirement for
federal approval is expanded to encompass standards for both inter-
state and intrastate waters. "'" If the water quality standards submit-
102. 33 U.S.C. § 1160 (1970), as amended, 33 U.S.C. §§ 1341-45
(1972). The procedures involved a "standard setting conference," publica-
tion of proposed regulations, and promulgation of proposed regulations
where the state did not subsequently adopt satisfactory standards and a
hearing was not requested under the Water Pollution Act of 1965. Id.
103. The procedure was invoked for the state of Iowa, 34 FED. REG.
17730 (1969). On June 17, 1971 Donald Mosiman, Assistant Administrator
for Media Programs of the EPA, stated before hearings conducted by the
House of Representatives that 32 states had been fully approved, Hearings
on Water Pollution Control Legislation before the House Comm. on Public
Works, 92d Cong., 1st Sess. 554 (1971).
104. For a review of an enforcement action under the old Federal Water
Pollution Control Act see United States v. Douglas Co., Civil No. R-2736
(D.C. Nev., May 16, 1973).
105. Act § 303(a)(1), 33 U.S.C. § 1313(a)(1).
106. It had been estimated that about 14 percent of the Nation's waters
were interstate waters as defined for purposes of water quality standards
under the 1965 Act-the remainder were intrastate waters. While it might
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ted by a state are found by the EPA Administrator to be consistent
with the prior law, he must approve them. If he finds them not
consistent, he must specify the changes needed to meet the require-
ments of the prior law and allow the state 90 days in which to adopt
the specified changes. If the changes are not so adopted, the Admin-
istrator is empowered to "promulgate such standards" by first pub-
lishing proposed regulations and, within 190 days thereafter, pro-
mulgating final regulations." 7
States are directed to hold public hearings at least every three
years to review applicable water quality standards. "" Any revised or
new standards must be consistent with the FWPCA, rather than the
former act,""' and must be submitted to the Administrator for his
review. If the Administrator determines that a revised or new stan-
dard is not consistent with the FWPCA, or that a revised or new
standard is necessary to meet the requirements of this Act, he must
promptly propose the necessary corrective regulations. The Admin-
istrator must then promulgate such proposed regulations within 90
days unless, within the interim, the state adopts a revised water
quality standard which the Administrator determines to be in ac-
cordance with the FWPCA.'"
Water quality standards for which federal approval is sought pur-
suant to section 303(c) of the Act, must "[b]e such as to protect
the public health or welfare, enhance the quality of water and serve
the purposes of this chapter.""' Generally, these requirements are
identical to those of the prior law. Water quality standards related
to heat"' are, however, accorded special treatment. Congress recog-
appear that only the minority of waters were regulated, most states which
adopted water quality standards for interstate waters simultaneously
adopted similar standards for intrastate waters. Hearings, supra note 103,
at 565.
107. Act § 303(b)(2), 33 U.S.C. § 1313(b)(2).
108. Id. § 303(c)(1), 33 U.S.C. § 1313(c)(1).
109. Id. § 303(c)(2), 33 U.S.C. § 1313(c)(2).
110. Id. § 303(c)(4), 33 U.S.C. § 1313(c)(4).
111. Id. § 303(c)(2), 33 U.S.C. § 1313(c)(2). It is immaterial whether
the revised or new standards have been adopted by a state or are being
proposed by EPA, for purposes of § 303(c).
112. Heat is defined as a pollutant in Act § 502(6), 33 U.S.C.
§ 1362(6); but see the utilization of temperature as the critical parameter,
GREEN BoOK 32, and the affirmance of the importance of temperature in
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nized that heat is different from dissolved or suspended pollutants
because of its temporary and localized nature-a characteristic
traceable to the dissipative capacity of receiving waters."' The new
FWPCA expressly provides that water quality standards"' must
include thermal standards and that they must "be consistent with
the requirements of [FWPCA] section 316 .... .. 15
Although section 316 contains three subsections, it appears that
Section 316(a) is the important one in this context."' Section 316(a)
reflects the agreement of the conferees that thermal discharges not
be subject to any limitations more stringent than necessary to pro-
tect a balanced, indigenous aquatic population."' It appears that
thermal water quality standards under the FWPCA need only be as
stringent as required to ensure such protection."' State thermal
water quality standards should be approved by EPA in cases where
such standards are sufficient to provide the requisite protection to
aquatic biota. Conversely, while a state may adopt, pursuant to
section 510 of the FWPCA, more stringent water quality standards,
federal approval of such standards is required only to the extent
necessary for the protection of aquatic biota."19
The FWPCA also provides that, in proposing thermal water qual-
ity standards, the states must take into consideration the results of
studies of effects and methods of control of thermal discharge car-
ried out pursuant to section 104 of the Act.'20 These studies are also
to be utilized by the Administrator in applying section 316.
water quality standards reflected in the EPA, PROPOSED CRITERIA FOR
WATER QUALITY (1973) [hereinafter cited as BLUE BOOK]. Cf. POLLUTION
HISTORY 1071 setting forth § 502(17) of the House bill.
113. See notes 131-42 infra and accompanying text.
114. Act § 303(h), 33 U.S.C. § 1313(h).
115. Id. § 303(g), 33 U.S.C. § 1313(g).
116. Since Act § 316 was not a part of the Senate bill, legislative ma-
terials are limited to the House and Conference bills. It does not appear
to have been intended, however, that thermal water quality standards
address the location, design, construction or capacity of cooling water in-
take structures, the subject matter of section 316(b).
117. Act § 316(c), 33 U.S.C. § 1326(c).
118. POLLUTION HISTORY 227 (remarks of Mr. Harsha); Id. at 267 (re-
marks of Mr. Johnson).
119. Id.
120. Act § 104(t), 33 U.S.C. § 1254. The drafts of these studies are
available from EPA.
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The Act expanded the long-range planning uses of water quality
standards. Under section 303(d), states must develop and submit to
EPA an inventory of both interstate and intrastate waters for which
technology related effluent limitations established pursuant to sec-
tion 301(b)(1)(A) and (B) are not stringent enough to ensure protec-
tion of aquatic biota. For each such system, or identified subsystem,
states are to define the maximum daily amounts of thermal and
other pollutants that can be added to the identified system. 2 ,
Section 303(e) requires each state to develop a long-range plan-
ning procedure incorporating such elements as: effluent limtations
at least as stringent as those required by the FWPCA; limitations
on the total maximum daily loads of pollutants as established pur-
suant to section 303(d); and an adequate plan for implementation,
including schedules of compliance for water quality standards. 2 '
The state planning process also must include all elements of an
applicable area-wide waste management plan and basin plan estab-
lished pursuant to sections 208 and 209 of the FWPCA, respec-
tively. '2 Approval of a state's long-range planning process by the
Administrator is a prerequisite to approval of the state's participa-
tion in the NPDES permit program.'24
While the long-range planning goals of the FWPCA are laudatory,
it is obvious that, in addressing only water quality aspects of such
planning, these provisions may exclude other important factors
from consideration."' For example, it is not unlikely that a plan
121. This process is somewhat analagous to the development of imple-
mentation plans under § 110 of the Clean Air Act, 42 U.S.C. § 1857c-5
(1970).
122. Act § 303(e)(3), 33 U.S.C. § 1313(e)(3).
123. Id. § 303(e)(3)(B), 33 U.S.C. § 1313(e)(3)(b).
124. Id. § 303(e)(2), 33 U.S.C. § 1313(e)(2).
125. The land use planning impacts of these sections are obvious. Un-
fortunately, as the FWPCA and other federal law now stands, states are
forced into land use decisions under a variety of different federal laws. This
contradicts the policies of the National Environmental Protection Act
(NEPA) that "major Federal actions significantly affecting the quality of
the human environment" be made only after a thorough interdisciplinary
evaluation of all environmental impacts, the alternatives available to the
proposed action, the commitments of resources involved and the relation-




developed in accordance with these provisions of the FWPCA could
reach conclusions at odds with the elements of a state's air quality
implementation plan,"'2 or with state'27 and local comprehensive
land use programs.
2. Technical Problems
The basic technical problems related to developing water quality
standards are related to obtaining sufficient, reliable data on the
quality of waters as they now exist and of determining the best
usage for a water body or water body system. These tasks generally
entail assessing available water quality data, '28 and making an in-
ventory of the major sources of discharges into the water body to
ascertain the incremental benefit to water quality that would result
were such discharges to be reduced or terminated. Generally, poten-
tial future developments on the lands adjoining the water body and
the likely charges from such developments are also evaluated. Ulti-
mately, the task of assigning water quality standards involves so-
phisticated decision making by the appropriate public authorities.
These decisions may be subject to review at the state level'28 in
public hearings, and, at the federal level, under section 303 of the
FWPCA, as previously described.
A major technical problem is presented by the necessity of estab-
lishing water quality standards related to heat which strike a bal-
ance between the well recognized capability of water bodies to as-
126. Air quality implementation plan, 40 C.F.R. §§ 52.170-.176 (1973).
127. E.g., N.Y. STATE DEP'T OF ENVIRON. CONSERV., ENVIRONMENTAL
PLAN FOR NEW YORK STATE (prelim. ed. 1973).
128. See, e.g., the waters survey series of reports prepared under the
aegis of the New York State Department of Health, Water Pollution Con-
trol Board, 1960; U.S. GEOLOGICAL SURVEY WITH THE N.Y. STATE WATER
RESOURCES COMM'N, AN ATLAS OF LONG ISLAND WATER RESOURCES (1968).
Other bodies such as the Interstate Sanitation Commission, at the state
level, and the Army Corps of Engineers and the EPA and its predecessor
organizations at the federal level have conducted similar programs. Data
on water flows and the levels of paramaters such as sewage-coliform
bacteria, temperature, pH, dissolved oxygen content, and others have been
gathered for many years by such organizations as the New York State
Department of Environmental Conservation and its predecessors.
129. N.Y. ENVIRON. CONSERV. LAW §§ 7-0103 et seq. (McKinney 1973)
(Council of Environmental Advisors).
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similate heat and the impacts that excessive water temperatures or
sudden changes in temperature can have on an aquatic ecosystem.""
Analysis of the benefits and costs of meeting particular thermal
standard begins with establishment of the physical and biological
parameters of the water body for which the standards are proposed.
The most important physical characteristic of a water body related
to thermal water quality standards is its assimilative or dissipative
capacity. This characteristic is the basis for the special treatment
accorded thermal discharges in secton 316 of the FWPCA. 3' Assimi-
lation or dissipation may be defined as the process by which heat
introduced into a water body is rejected to its surroundings.' 2 The
rate at which a particular water body rejects heat to the atmosphere
is dependent on the interrelationships among many factors such as
the temperature difference between the water and the air; atmos-
pheric conditions, such as humidity and wind speed; and water
body conditions such as stream velocity.
The effect of this dissipative capacity of a water body is that the
continuous addition of heat-a thermal dischage-within limits
defined by the parameters of the system results in a dynamic equi-
librium condition which may not have any deleterious effects on the
aquatic ecosystem.
Generally the addition of such a discharge to a water body will
result in increases in temperature above that of river ambient, in an
area often referred to as the "thermal plume." Warmer water in the
plume mixes with the surrounding water by a process somewhat
analogous to that by which smoke from a chimney mixes with the
surrounding air. To predict the effects of the thermal discharge on
aquatic biota, therefore, it is important that the size, temperature
distribution, and shape of the thermal plume be defined. That por-
tion of the water body in which the thermal discharge mixes with
the ambient water is commonly referred to as the "mixing zone."'33
That portion of the water body through which aquatic organisms
130. See R. BOYLE, THE HUDSON RIVER: A NATURAL AND UNNATURAL
HISTORY 153-81 (1969).
131. POLLUTION HISTORY 263 (remarks of Congressman Clausen).
132. Technically, the process involves simultaneous heat and mass
transfer.
133. 38 FED. REG. 34895 (1973).
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may pass unaffected by the thermal discharge is often called the
"zone of passage." '
Scientists have found that well-established aquatic species have
preferred termperatures at which they can best survive.I" If the
temperature of the water exceeds the so-called thermal tolerance of
the organism, it may be physically impaired or even die. "' Chronic
exposure of certain organisms to temperatures that are higher than
preferred but yet below the tolerance level may lead to interference
with life processes such as reproduction.' Motile organisms, like
fishes, are often able to sense and avoid those regions of a water
body subjected to temperatures in excess of their preferred tempera-
ture. '1 Determination of the kinds, numbers, and other characteris-
tics of the organisms that may be affected by a thermal discharge
often requires lengthy, costly, and sophisticated biological investi-
gation.
For thermal water quality standards approved pursuant to the
FWPCA, the task, then, is to determine the allotment of mixing
zones, zones of passage, and temperature distributions in a water
body which will permit a balanced, indigenous population of
aquatic biota. :'I An accepted, standardized method of making this
134. Id. The GREEN BOOK states that mixing zones may be "harmfully
polluted" and a policy that such zones be minimized is set forth. GREEN
BOOK 31.
135. See, e.g., C. WARREN, BIOLOGY AND WATER POLLUTION CONTROL
(1971). Preferred temperatures are usually determined in laboratory expe-
riments. In nature a fish may actually choose to remain in an area of other
than preferred temperature due to such factors as the presence of food




138. Id. Certain fish can sense temperature differences of as small as
0.1 OF.
139. Evaluating an acquatic ecosystem is difficult and there is still
much confusion as to what the frame of reference should be. For instance,
when an evaluation is made, is the balanced nature of the acquatic
population at the time the evaluation is made to be the reference point or
one must demonstrate that a thermal discharge will not interfere with the
acquatic population that could have existed had the water not been pol-
luted? Cf. POLLUTION HISTORY 175 (remarks of Congressman Clausen); id.
at 175 (remarks of Senator Muskie).
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evaluation has yet to be developed."" However, the lack of a stan-
dard approach should not be thought surprising in view of the many
different kinds of aquatic biota, and water body systems, each hav-
ing its own peculiar characteristics.''
3. Case History-New York State Water Quality Standards
New York's experience in obtaining federal approval for its water
quality standards is illustrative of the difficult technical, economic,
and social decision making required to establish water quality stan-
dards which will enable reasonable progress towards the goals of the
FWPCA at a cost and in a timeframe which society can afford.'
Prior to enactment of the new FWPCA, EPA had stated before
the House of Representatives' Public Works Committee that New
York's interstate water quality standards were fully approved by the
federal government.'41 Early in 1973, however, EPA notified New
York that, under the provisions of section 303 of the new FWPCA,
certain changes were required in its existing standards for both
interstate and intrastate waters. 44
EPA proposed revisions to the multileveled water body classifica-
tion system. For nonthermal parameters, EPA proposed that the
state's standards be expanded to include additional specifications
for some parameters already incorporated in the state's regulations,
and more stringent standards for other parameters, such as dis-
solved oxygen. For thermal standards, EPA proposed that quantita-
tive standards be adopted defining the mixing zone, the zone of
passage, and the limits of the size and temperature levels of thermal
discharges. The Agency's thermal discharge proposals were, in con-
trast to New York's regulation, to apply on an across-the-board
basis for particular types of water bodies without regard to environ-
mental factors in a particular area which might otherwise permit a
140. THERMAL TECHNICAL MANUAL COMMITTEE, TECHNICAL MANUAL OF
SELECTED TECHNIQUES FOR CASE-BY-CASE EVALUATION OF THERMAL
DISCHARGES (1973) (a report prepared for the Office of Enforcement and
General Counsel of the EPA).
141. BLUE BOOK.
142. See note 111 supra.
143. Hearings before the House Comm. on Public Works, 92d Cong.,
1st Sess. 554 (1971).
144. 6 N.Y.C.R.R. § 700-04 (1972).
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thermal discharge to be made with no adverse impacts on aquatic
life. EPA's proposed thermal discharge standards were to be applied
to existing plants, whether or not adverse environmental effects
attributable to a thermal discharge had been observed.
In response to the EPA notices, extended discussions were un-
dertaken between the state and the Agency. However, differences
remained unresolved in the area of thermal standards. The state
held to its position that its existing regulations met the require-
ments of section 303 of the FWPCA and were in accord with applica-
ble law.I"
New York then held public hearings during July and August,
1973, at which standards proposed by EPA and state were submit-
ted for review by interested members of the public. As provided by
New York's Environmental Conservation Law, the hearing was on
the record and cross-examination was permitted."'4 Statements were
entered into the record by individuals and representatives of envi-
ronmental and industrial groups, and witnesses appeared for both
the EPA and the state. 47
The examiner's decision and report have not yet been published.
Recent events indicate that further discussions between the EPA
and state has followed the hearings. However, the state has not yet
published its revised thermal water quality standards.
Recently, pursuant to section 303 of the FWPCA, EPA has pro-
posed regulations for New York related both to thermal and non-
thermal water quality standards.'48 The public notice stated, in ef-
fect, that the existing New York standards as modified by the pro-
posed regulations had been submitted for federal approval.'49
145. Standards adopted by the state, other than discharge permit pro-
ceedings, are enforceable at state law irrespective of whether the standards
have been federally approved. See also N.Y. ENVIRON. CONSERV. LAW. § 17-
0303(2) (McKinney Supp. 1973).
146. Id. § 17-0301(12). See also id. § 15-0903(2)(d), (i).
147. See, e.g., N.Y. Dep't of Environ. Conserv. In the Matter of a
Hearing on Proposed Classifications and Standards for Quality and Purity
of Waters in New York State (1973) (unpublished transcript available in
the Office of the FORDHAM URBAN L.J.).
148. 40 C.F.R. § 120.10 (1973).
149. "Except as provided in the attached proposed regulations, the
interstate and intrastate standards previously adopted by the State of New
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The nonthermal standards proposed by EPA appear to be largely
consistent with regulations as revised by the state subsequent to the
July and August public hearings, which are now awaiting promulga-
tion by the state. Further it appears that EPA has retracted its
requirement for revisions to the state's classification scheme since
it has approved portions of New York's multileveled structure., "
However, the area in which neither EPA nor the state has yet fully
spoken is perhaps the most significant-thermal water quality stan-
dards."'
C. Effluent Limitations-General
The concept of effluent limitations applicable to each discharge
source is a new feature of the amended FWPCA. The Act defines
effluent limitations' 2 as "any restriction . . . on quantities, rates,
and concentrations of chemical, physical, biological, and other con-
stituents which are discharged'"' from point sources ' into navi-
gable waters,' ' ' the waters of the contiguous zone,' or the
ocean ... ."I" Schedules of compliance may also be imposed as
effluent limitations. 58
The difficulty of directly enforcing water quality standards and
of identifying particular violators led commentators to recommend
the adoption of enforceable limitations on the discharge of individ-
York, as referenced above, are the effective water quality standards under
section 303 of the Act for interstate and intrastate navigable waters within
that State. Where the proposed regulations set forth below are inconsistent
with the referenced standards, these regulations, if promulgated, will su-
persede such standards to the extent of the inconsistency." Id.
150. The state, for example has published revisions to the non-thermal
water quality standards presently contained in 6 N.Y.C.R.R. § 700-02
(1972), however, the revised thermal water quality standards had not been
published as of March 1974.
151. 37 FED. REG. 6087 (1972).
152. Act § 502(11), 33 U.S.C. § 1362(11).
153. Discharge of a pollutant is defined at id. § 502(12), 33 U.S.C.
§ 1362(12).
154. Id. § 502(14), 33 U.S.C. § 1362(14).
155. Id. § 502(7), 33 U.S.C. § 1362(7). See also note 14 supra.
156. Id. § 502(9), 33 U.S.C. § 1362(9).
157. Id. § 502(10), 33 U.S.C. § 1362(10).
158. Id. § 502(11), 33 U.S.C. § 1362(11).
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ual pollution sources.' 9 The method of developing such limitations
has been the subject of much controversy. 60
If the purpose to be achieved is the maintenance of specific water
quality standards,' 6' some method of allocating, among the
dischargers on a particular waterway, the load of materials of each
type that the waterway may carry must be devised. In determining
the initial appropriate allocation, standards applicable to the water
body in question must be determined based on biological considera-
tions. Such standards are generally expressed in terms of concentra-
tion-a weight of a particular material per unit of water volume.'62
Therefore, the total load of any material that the water body may
be allowed to carry within limits set by the standards is a function
of the volume of water available at various times and places.' 3 Once
determined, this load can be allocated, on some reasonable basis,
among existing and possible future discharge sources of that mate-
rial along the water body.'64 Such restrictions would generally be in
the form of limits on the weight of the material that could be dis-
charged per unit time.'65 Compliance with such limits can be ascer-
tained by sampling the effluent, and determining the concentration
of each substance in the sample. Release limits appearing in permits
of limited duration could be adjusted periodically to ensure
compliance with existing standards as new sources are added on to
159. See, e.g., POLLUTION HISTORY 1182-83 (remarks of Mr. Ruckels-
haus), id. at 1271, 1274 (remarks of Senator Randolph), id. at 1280 (re-
marks of Senator Baker), id. at 1283 (remarks of Senator Bentsen), id. at
1315 (remarks of Senator Beall and Senator Muskie).
160. See, e.g., Effluent Standards and Water Quality Information Ad-
visory Committee (ESWQIAC); ESWQIAC comments note 197 infra; see
also the comments of various industries on proposed § 304 guidelines note
244 infra.
161. Act § 303(d)(1)(A), 33 U.S.C. § 1313(d)(1)(A).
162. See the discussion of water quality standards notes 98-151 supra
and accompanying text.
163. Act § 303(d)(1)(C), 33 U.S.C. § 1313(d)(1)(C). There are
complicating factors in cases where the material in question undergoes
chemical reactions or physical changes in the water.
164. See, e.g., STRATEGY PAPER 8, 11; Fri Memorandum, id. at 2-5;
Ruckelshaus Memorandum, id. at § II.
165. E.g., Act § 502(11), 33 U.S.C. § 1362(11).
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upgrade the quality of the water body. "' The technical difficulties
of determining allowable loads and allocating them are not insub-
stantial. "7 The resulting water quality related effluent limitations
represent, however, the most reasonable way of ensuring both the
attainment and the enforceability of the desired water quality.
Another method of setting effluent limitations is to consider, not
the characteristics of the receiving water body, but those of the
discharge source. The aim of such an approach is the reduction or
elimination of discharges regardless of the effectiveness of such re-
duction on any particular aquatic environment.' Uniformity of
application and administrative convenience are the advantages
claimed for such a system. "9 The simplest way to develop effluent
limitations of this sort, given the singular purpose of elimination of
pollution, is to limit effluents from all dischargers to zero weight of
every material per unit time-a no discharge criterion. However,
although such limitations may be devised easily, compliance by the
discharger, particularly in the case of already existing industrial
plants is, in most cases, virtually impossible.'7 Therefore, realistic
limitations must be developed that take into account such factors
as the state-of-the-art of pollution control technology and engineer-
ing and the feasibilty of meeting the limitations at a cost that will
not drive entrepreneurs into bankruptcy or increase the prices for
their products to the point of seriously disrupting the market., The
technical difficulties of determining reasonable limitations for the
multitude of industries and individual plants that discharge to this
nation's waterways is, if anything, even more complex than setting
water quality related limitations.' In addition, while imposition of
resulting technology related effluent limitations can, indeed, result
in the reduction of the quantities of pollutants added to water bod-
166. Id. Section 303(e)(1), 33 U.S.C. § 1313(e)(1), requires the states
to have a "continuing planning process."
167. See STRATEGY PAPER. There is also a question of how far to go. See
statement in Fri Memorandum, id. at 3, that "[e]laborate methodology
is not needed . .. .
168. POLLUTION HISTORY 1315 (remarks of Senator Muskie).
169. Id. at 1283-84 (remarks of Senator Bentsen).
170. See note 244 infra.
171. POLLUTION HISTORY 1282 (remarks of Senator Bentsen). -
172. ESWQIAC Report, note 197 infra.
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ies, in many cases, such imposition could be an exorbitantly expen-
sive and highly inefficient way of achieving the goal of improving
water quality.
The new Act provides for both types of effluent limitations. 7 : The
water quality related effluent limitations"" are discussed in a later
subsection of this article.'7 ' The other kind of effluent limitation
-section 301 "effluent limitations" and section 306 "standards of
performance"'!7 for "new sources"' 77-relate to pollution control
technology rather than water quality.'70 These forms of effluent limi-
tations are discussed below.
1. Technology Related Effluent Limitations-General
The emphasis placed by the amended FWPCA on technology
related effluent limitations is new to the field of water pollution
control,'7" and is one of the more controversial parts of the Act. The
imposition of expensive requirements for the limitation of effluents
which will not measurably improve the biological quality of waters
may be viewed as an irresponsible waste of resources, if not an
unconstitutional exercise of congressional power. "" Although some
environmentalists have decried the technological ethic that holds
that what can be done should be done, in the context of water
pollution control, this very rationale is proffered as the basis for the
zero discharge goal.
While an analysis of the kinds of control technology that are cur-
173. Act §§ 301, 302, 306, 502(11), 33 U.S.C. §§ 1311, 1312, 1316,
1362(11).
174. Id. §§ 302, 301(b)(1)(C), 33 U.S.C. §§ 1312, 1311(b)(1)(C).
175. See notes 252-58 infra and accompanying text.
176. Id. § 306(a)(1), 33 U.S.C. § 1316(a)(l).
177. Id. § 306(a)(2), 33 U.S.C. § 1316(a)(2).
178. Since"benefits" and other factors are to be considered by the
Administrator in setting effluent limitations, the technological effluent
limitations may involve water quality related factors indirectly.
t79. A somewhat analogous system of "effluent limitations," for "new"
sources only, is set forth in the Clean Air Act § 111, 42 U.S.C. § 1857c-6
(Supp. 1970). See also Portland Cement Ass'n v. Ruckelshaus, 486 F.2d
375 (D.C. Cir. 1973).
180. For a good discussion of some of the constitutional problems of the
Federal Water Pollution Control Act see Smith, Highlights of the Federal
Water Pollution Control Act of 1972, 77 DICK. L. REV. 459, 461-67 (1973).
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rently available is certainly a factor to be considered in setting
national limitations, the FWPCA may be interpreted to make it the
only factor. If that interpretation is adopted, however, the economic
and social repercussions may prevent attainment of other societal
goals. Resolution of these conflicting viewpoints awaits implemen-
tation of the provisions of the Act.
a. Technological Effluent Limitations for Existing Sources'8'
The FWPCA provides a two-step process for the achievement 2
of effluent limitations for other than new'83 sources. In performing
the task of developing effluent limitation regulations, the Adminis-
trator is assisted by the Effluent Standards and Water Quality In-
formation Advisory Committee [ESWQIAC], 84 a group of scien-
tific and technical experts'18 This Committee is empowered to hold
181. EPA regulations, 39 Fed. Reg. 4532 (1974).
182. Exactly what would constitute the "achievement" of "effluent
limitations" is not clear. One interpretation is that by the target date no
discharge of any effluent may exceed a uniform quantitative standard
defined as the "effluent limitation" for that substance for that industry.
At the other end of the spectrum, it may merely mean that by the target
date every source must have a discharge permit setting forth "effluent
limitations" which have been set based on the best practicable technology
for that plant; such limitations might include "schedules of compliance"
that would result in achieving the quantitative goal sometime in the fu-
ture, as well as immediate quantitative limitations. Act §§ 502(11), (17),
33 U.S.C. § 1362(11), (17). Between these two interpretations is a wide
range of intermediate ones. See note 194 infra.
183. Act § 306(a)(2), 33 U.S.C. § 1316(a)(2), defines "new sources."
These are subject to national standards of performance under § 306. In
effect, "standards of performance" are a type of technology related effluent
limitations.
184. Id. § 515(a)(1), 33 U.S.C. § 1374(a)(1), established ESWQIAC.
185. Id. § 515(a)(2), 33 U.S.C. § 1374(a)(2). Members of ESWQIAC:
Don. E. Bloodgood, Prof. Emeritus of Sanitary Engineering, Purdue U.;
Blair T. Bower, Resources for the Future, William W. Eckenfelder, Jr.,
Prof. of Environmental & Water Resources, Vanderbilt U.; Robert B.
Grieves, Prof. of Chemical Engineering, U. of Kentucky; Ramon Guzman,
Sanitary Engineer, U. of Puerto Rico; Robert McCall, Director of Sanitary
Engineering, West Virginia State Department of Health; Glenn Paulson,
Natural Resources Defense Council; Martha Sager, Chairman, Prof.
American U.; Lloyd Smith, Fisheries Biologist at Univ. of Minnesota; 7
ENVIRON. Sci. & TECH. 1094 (1973).
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public hearings and collect technical information related to effluent
limitations and standards of performance, and to forward them to
the Administrator. 8 During mid-1973, ESWQIAC held hearings on
various categories of point sources." 7 A report was subsequently
filed with the Administrator, who had also contracted for studies by
outside consultants on these matters."' Although under the Act, the
EPA was scheduled to publish regulations relating to guidelines"'
for effluent limitations by October 17, 1973,"'"l this deadline became
one of the many set forth in FWPCA with which the agency could
not comply."'' A revised schedule for compliance extending through
July 1974 has been set by court order."'
b. "Best Practicable"-by 1977
As an initial step toward effluent reduction, the FWPCA required
that effluent limitations for point sources, reflecting the "best prac-
ticable control technology currently available" be achieved by July
1, 1977.1: This level of technology is to be defined by the Adminis-
trator pursuant to section 304 of the Act."'4 The interrelated sections
186. Act § 515(b), 33 U.S.C. § 1374(b).
187. For example, hearings were held on effluent limitations guidelines
proposed for steam-electric power plants. 38 FED. REG. 18922 (1973).
ESWQIAC met with Administrator Train on Sept. 26, 1973. The Commit-
tee submitted comments on proposed guidelines. 7 ENVIRON. Sci. & TECH.
1093-96 (Dec. 1973).
188. See, e.g., Burns & Roe, Report, (draft submitted to EPA, June
1973) (steam-electric power plants); Temple, Barker & Sloane, Inc., Eco-
nomic Report to EPA, (Sept. 1973). See also 38 FED. REG. 21202-06, 22506-
07 (1973). The ESWQIAC has suggested that the contractor approach not
be used anymore; rather, they suggest a "task force" approach. 7 ENVIRON.
Sci. & TECH. 1096 (Dec. 1973).
189. The nature of "guidelines" is not clear. See discussion at notes
197-98 infra and accompanying text.
190. Act § 304(b), 33 U.S.C. § 1314(b).
191. See NRDC v. Fri, Civil No. 849-73 (D.D.C., June 19, 1973). NRDC
v. Train, Civil No. 1609-73 (D.D.C., Nov. 15, 27, 1973).
192. The order of the court provided for a detailed schedule of publica-
tion dates for different industries.
193. Act § 301(b)(1)(A), 33 U.S.C. § 1311(b)(1)(A). See also note 182
supra.
194. Act § 304(b), 33 U.S.C. § 1314(b). See generally, EPA, CLEAN
WATER § IV (1973). With respect to the technological limitations described
in § 301, the EPA is to publish guidelines under § 304 for the establish-
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301 and 304 are among the most intricate and ambiguous in the Act,
their complexities reflecting the difficult compromise between the
House and Senate bills. The relevant part of section 304 is as fol-
lows:
(b) For the purpose of adopting or revising effluent limitations under this
Chapter the Administrator shall, after consultation with appropriate Federal
and State agencies and other interested persons, publish within one year of
enactment [i.e., by October 18, 1973] of this title, regulations, providing
guidelines for effluent limitations, and, at least annually thereafter, revise,
if appropriate, such regulations. Such regulations shall
(1)(A) identify, in terms of amounts of constituents and chemical, physical,
and biological characteristics of pollutants, the degree of effluent reduction
attainable through the application of the best practicable control technology
currently available for classes and categories of point sources . . . and
(B) specify factors to be taken into account in determining the control
measures and practices to be applicable to point sources . . . within such
categories or classes. Factors relating to the assessment of best practicable
control technology currently available to comply with subsection (b)(1) of
Section 301 of this title shall include consideration of the total cost of applica-
tion of technology in relation to the effluent reduction benefits to be achieved
from such application, and shall also take into account the age of equipment
and facilities involved, the process employed, the engineering aspects of the
application of various types of control techniques, process changes, non-
water quality environmental impact (including energy requirements) and
such other factors as the Administrator deems appropriate." 5
Myriad questions regarding the interpretation of this section can
be raised including how and when is a limitation "established" or
"achieved," does the phrase "effluent reduction benefits" define the
reduction of effluents per se to be a "benefit," or refer to environ-
mental benefits resulting from effluent reduction; what is the extent
ment of such limitations. There is apparently no provision for promulga-
tion of actual § 301 effluent limitations in the Act. Probably, until an
individual source owner or operator applies for a discharge permit, and
limitations for that source are proposed, the limitations would not be con-
sidered "established," but this is not entirely clear. In a recently published
memorandum, EPA has stated that its effluent limitations guidelines are
being promulgated "pursuant to Section 301 and 304" of FWPCA. This
brings the guidelines within the short review period (90 days) of the
Act § 509(b), which refers to § 301 but not to § 304. See BNA ENVIRON.
RPTR. CURRENT DEV. 1833 (1974) (memo. on judicial review of effluent
limitations guidelines).
195. Act § 304(b), 33 U.S.C. § 1314(b).
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of cost-benefit balancing required in formulating guidelines and set-
ting limitations what degree of "categorization" is required, and
what should be the exact form of "guidelines"-descriptive or quan-
titative?
EPA's first publication under section 304(b) appears, in effect, to
set actual quantitative effluent limitations to be applied uniformly
by the states or by EPA in permits rather than to merely provide
guidelines for tailoring the effluent limitations to a particular per-
mit. "'96 ESWQIAC has criticized this approach and has suggested its
own system." 7 The EPA's approach appears to have the effect of
reducing the permit application and review process for an indivi-
dual plant to a mere pro forma proceeding at least in cases where
water quality related limitations are not involved. Such an ap-
proach might not only result in unfair application of quantitative
limits-that is, without regard to the merits of a particular
case-but would also deprive the public of meaningful participation
in NPDES proceedings." 8
It is possible that the answers to some of the questions involving
interpretation of the statute will have to await the result of litiga-
196. See, e.g., CLEAN WATER, supra note 194, at 19. The EPA refers to
"effluent limitations and guidelines" rather than "guidelines for effluent
limitations." Act § 304(b), 33 U.S.C. § 1314(b) (emphasis added). It ap-
pears that the agency interprets its duty as one to publish actual quantita-
tive effluent limitations with "guidelines" that, in effect, merely describe
the category to which a specific limitation is applicable.
197. ESWQIAC has proposed a methodology for determining effluent
limitations. They suggested that the proposed methods be published as
guidelines for the establishment of effluent limitations. Individual limits
would then be determined using that method as data on each industry and
plant became available. ESWQIAC suggested that this would enable the
EPA to meet its October 18, 1973 deadline for promulgating "guidelines."
This was not done. ESWQIAC claims that its method and mathematical
modeling technique have the following advantages: widespread acceptance
by the technical community; minimization of litigation because it is scien-
tifically defensible; the establishment of a sound basis of enforcement. 7
ENVIRON. Sci. & TECH. 1094 (1973). See also remarks of Dr. Throdhal,
CHEM. & ENG. NEWS, Jan. 28, 1974, at 7: "[Guidelines] implies a broad
range and suggests a direction."
198. But see discussion of EPA's proposed "adjustments" to 1977 limi-
tations, note 360 infra and accompanying text.
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tion. One question already considered by a court is whether the
guidelines are to be merely "published" for information at the
Administrator's discretion or "promulgated" as regulations. The
court in NRDC v. Train" ' decided that final promulgation of regula-
tions was required. The decision also expanded the scope of the
guidelines to cover all industrial facilities, not just those in catego-
ries determined to be significant by the EPA.
c. "Best Available"-by 1983
The second step in the process of establishing effluent limitations
for other than new sources is the achievement by July 1, 1983, of
effluent limitations for categories and classes of point souces. The
limitations are to reflect the application of the "best available tech-
nology economically achievable . . . which will result in reasonable
further progress toward the national goal of eliminating the dis-
charge of all pollutants . "... "' This level of technology is also to
be defined by the Administrator pursuant to section 304(b) of the
Act.2 " The published regulations are required to:
(2)(A) identify in terms of amounts of constituents and chemical, physical,
and biological characteristics of pollutants, the degree of effluent reduction
attainable through the application of the best control measures and practices
achievable including treatment techniques, process and procedure innova-
tions, operating methods, and other alternatives for classes and categories of
point sources ... and
(B) specify factors to be taken into account in determining the best mea-
sures and practices available to comply with subsection (b)(2) of Section 301
of this title to be applicable to any point source . . . within such categories
or classes. Factors relating to the assessment of best available technology
shall take into account the age of equipment and facilities involved, the
process employed, the engineering aspects of the application of various types
199. Civil No. 1609-73 (D.D.C., Nov. 15, 27, 1973).
200. Act § 301(b)(2)(A), 33 U.S.C. § 1311(b)(2)(A). Note that since
the corresponding § 301(b)(1)(A) for 1977 limitations does not refer to
categories, this is an argument for a case-by-case setting of 1977 limita-
tions.
201. Id. The definition of the level of technology in § 304 is somewhat
different from that in § 301, see text at note 200 supra. Section
304(b)(2)(A) refers to "best control measures and practices achievable
including treatment techniques, process and procedure innovations, oper-
ating methods, and other alternatives. . . ." Section 304(b)(2)(B) refers
to "best measures and practices available."
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of control techniques, process changes, the cost of achieving such effluent
reduction, non-water quality environmental impact (including energy re-
quirements), and such other factors as the Administrator deems appropri-
ate .202
Here, as in the preceding section, questions of interpretation are
innumerable and their resolution may have to await the results of
litigation.
Although Congress need not act further for the step two require-
ments to come into effect, the possibility of a mid-course correction
has been built into the Act. Section 315 established a National
Study Commission to carry out a three-year, comprehensive study
of the desirabilty and feasibility of meeting the 1983 requirements
and the 1985 "no discharge" goal. Based on the findings of this
study, the Administrator is empowered to make recommendations
to Congress for any desirable changes. 03
Effluent limitations which require the elimination of discharges
of pollutants must be achieved if the Administrator finds, on the
basis of information available to him, including the results of the
National Study Commission's study,' 4 that "such elimination is
technologically and economically achievable for a category or class
of point sources . .. 25
The Conference report on the legislation noted the intent of Con-
gress that the determination of the economic impact of an effluent
limitation be made by considering classes and categories of point
202. Id. § 304(b)(2), 33 U.S.C. § 1314(b)(2).
203. POLLUTION HISTORY 149. The House bill would have required con-
gressional action before the step 2 requirements would go into effect. Id.
at 163.
204. Act § 315, 33 U.S.C. § 1325. The purpose of the National Study
Commission is to "make a full and complete investigation and study of all
of the technological aspects of achieving, and all aspects of the total
economic, social, . . . achieving or not achieving the effluent limitations
and goals set forth for 1983 in Section 301(b)(2) of this Act." Id. § 315(e),
33 U.S.C. § 1325(e). The Commission consists of 15 members, 5 from the
Senate, 5 from the House, and 5 representing the public appointed by the
President. Id. § 315(b), 33 U.S.C. § 1325(b). Former Governor Rockefel-
ler of New York is the current chairman. The report of the Commission is
due in October 1975. Id. § 315(c), 33 U.S.C. § 1325(c). The proposed plan
of the study was announced recently. Air & Water News, Feb. 18, 1974, at
4.
205. Act § 301(b)(2)(A), 33 U.S.C. § 1311(b)(2)(A). Presumably, this
determination must be made on the basis of all information available.
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sources, rather than on a plant-by-plant basis.2 " However, a "vari-
ance" procedure has been included in section 301217 which allows the
owner or operator of an individual plant to seek relief from the
requirement to achieve effluent limitations based on "best avail-
able" technology. The burden of proof is on the owner or operator
to show that modified requirements will represent the maximum use
of technology within his economic capability and result in reasona-
ble further progress beyond step one toward the no discharge goal.2111
Upon such a showing in a specific case, the Administrator may
modify the requirements of section 301(b)(2)(A).
d. Standards of Performance for New Sources
The Act defines "standard of performance" as a standard for the
control of' the discharge of pollutants which reflects the greatest
degree of effluent reduction determined by the Administrator to be
achievable through application of the best available demonstrated
control technology and which takes into consideration not only ef-
fluent clean-up systems but also such plant design factors as plant
processes, operating methods, and other alternatives. Where prac-
ticable, a standard permitting no discharge of pollutants may be
imposed.2"'
Standards of performance are applicable to new sources, con-
struction of which is commenced after the proposal of standards
for the category of the particular source.2"" There are at least 27
categories"' of major industries to be covered by this provision. '2
206. POLLUTION HISTORY 304.
207. Act § 301(c), 33 U.S.C. § 1311(c).
208. Id.
209. Id. For a discussion of "best available" technology for new sources
in the analogous Clean Air Act § 111, 42 U.S.C. § 1857c-6 (1970) see
Portland Cement Ass'n v. Ruckelshaus, 486 F.2d 375 (D.C. Cir. 1973).
210. Act § 306(a)(2), 33 U.S.C. § 1316(a)(2).
211. Id. § 306(b)(1)(A), 33 U.S.C. § 1316(b)(1)(A).
212. Id. In contrast to § 301 limitations for which only "guidelines" are
to be published, § 306 standards of performance for specific categories and
classes of new sources are themselves to be promulgated as regulations.
Id. § 306(b)(2), 33 U.S.C. § 1316(b)(2). Thus, as long as he can identify
the category, class and type of his proposed source a person planning such
a facility will know what the applicable standards are before he starts plant
construction. This foreknowledge of the required standards will probably
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The Act permits the Administrator to distinguish within the major
categories, among classes, types, sizes, and processes employed'" in
establishing these standards. Because the standards are subject to
frequent revision, they present a moving target. To give some degree
of stability in plant design, the law provides that a facility which is
constructed to meet all the current applicable standards of perform-
ance will not be subject to more stringent standards for a period of
ten years2"' after completion of constructon.1 1
e. Problems of Setting Technology Related Effluent Limitations
-Guidelines
Development of effluent limitations guidelines and standards of
performance has proven to be an administrative nightmare, because
of the enormity of the task and the short time interval provided in
the FWPCA for EPA to become, in effect, an expert on the produc-
tion processes and waste treatment technologies of every major in-
dustry in the country.
influence the design of the plant. The Conference Report on the Act states:
"The Conference substitute requires establishment of a regulatory mecha-
nism for new sources which anticipates not only that level of effluent
reduction which can be achieved by the application of technology. . . but
also the achievement of levels of pollution control which are available
through the use of improved production processes, taking into considera-
tion the cost of achieving such effluent reduction. This does not mean that
the Administrator is to determine the kind of production process or the
technology to be used by a new source. It does mean that the Administrator
is required to establish standards of performance which reflect the levels
of control achievable through improved production processes, and of pro-
cess technique, etc., leaving to the individual new source the responsibility
to achieve the level of performance by the application of whatever tech-
nique determined available and desirable to that individual owner or oper-
ator." POLLUTION HISTORY 311. With reference to discharge into treatment
works see Act § 307(c), 33 U.S.C. § 1317(c). The standards are applied to
individual sources and enforced through the permit program although ap-
parently they may also be enforced independently. Id. § 309(a)(3), 33
U.S.C. § 1319(a)(3).
213. Act § 306(b)(2), 33 U.S.C. § 1316(b)(2).
214. If the period of depreciation or amortization of such a facility for
purposes of the INT. REV. CODE OF 1954, § § 167, 169 is less than 10 years,
that shorter period governs. Act § 306(d), 33 U.S.C. § 1316(d).
215. See also Act § 316(c), 33 U.S.C. § 1326(c) and note 120 supra.
1974]
FORDHAM URBAN LAW JOURNAL
Recognizing the time constraints involved, EPA elected to utilize
consultants to assist it in developing a data base for each of the 27
categories of sources listed in section 306 for which it intended to
develop effluent limitations guidelines under sections 301 and
304(b). In November 1972, EPA issued requests for proposals for
investigation of waste treatment practices, evaluation of what sub-
categories and class should be established, and recommendation of
specific effluent limitations guidelines and standards of perform-
ance for that industry. The contractors selected were allowed ap-
proximately six months to complete their work. Draft reports were
made available to persons and organizations known to be interested
in particular industrial categories, "' and the contractors' reports
were published for comment by EPA as "Draft Development Docu-
ments" for the particular categories.21 1
Completion of these reports and initial review by EPA and the
public required more time than had been anticipated. By the statu-
tory deadline of October 18, 1973, no guidelines or standards of
performance had been issued and only a few had been officially
proposed.2" As a result the Natural Resources Defense Council
(NRDC) brought suit against the Administrator of EPA, alleging
that he had violated a mandatory, nondiscretionary duty to publish
guidelines for all point source categories by October 18, 1973.1 " The
district court for the District of Columbia ordered the EPA to pro-
pose guidelines for all industries on a specified time schedule and,
after specified public comment periods, promulgate its regula-
tions.21
To aid EPA in performing the substantive task of establishing
meaningful guidelines for effluent limitations, the Congress in sec-
tion 304(b) set forth the "ground rules for [a] . . . finely-tuned,
systematic balancing analysis . . 221 In this section, the Adminis-
216. 38 FED. REG. 21202 (1973).
217. The Draft Development Documents are also apparently intended
to meet the requirements of § 304(c).
218. BNA ENVIRON. RPTR. CURRENT DEV. 114 (1974).
219. NRDC v. Train, Civil No. 1609-73 (D.D.C., Nov. 15, 27, 1973).
220. Id.
221. POLLUTION HISTORY 182. In contrast to balancing pursuant to the
National Environmental Protection Act, which is typically performed at
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trator must make "judgments involving a complex balancing analy-
sis of factors that include economic, technical, and other considera-
tions.""2 2 To do this
[tihe Act seeks to guide the Administrator, to the extent deemed humanly
possible by the Congress, in the matter of assigning relative weight to the
many factors that he must, under the Act, consider.22:
The use of a "systematic balancing analysis" in assessing available
technology and developing effluent limitations guidelines ensures
that
the net effect on water and other environmental needs will be positive and
beneficial, and that other impacts of water quality environmental efforts
would not negate the overall benefit of the achievement of higher water
quality.224
The analysis must also be of sufficient breadth to ensure that the
EPA would not find itself in the anamolous position of "credit[ing]
one environmental account and debitfing] another by the same
action."'22.
Among the most important factors in this analysis are "non-water
quality environmental impact[s] (including energy require-
ments)"22 " and the analogous costs.227 Although these impacts are
the most difficult to quantify, they must be thoroughly evaluated
to ensure that the net result of EPA's regulations will be "positive
and beneficial." For example, as discussed in the following section,
steam-electric power plants may emit substantial quantities of heat
to an adjoining water body. The discharge of heated water can often
be reduced effectively only by the use of large cooling towers,22
the time of application of an agency's rules, apparently the balance called
for under §§ 304, 306 is to be performed in the rulemaking. See generally,
Address by Mr. L. Trosten, Effluent Limitation Guidelines and Standards
of Performance Under The 1972 Federal Water Pollution Control Act
Amendments, Edison Electric Institute, Nov. 16, 1973. But see NRDC v.
Morton, 458 F.2d 827 (D.C. Cir. 1972).
222. POLLUTION HISTORY 181.
223. Id.
224. Id. at 232.
225. Id.
226. Act § 304(b)(1)(B), 33 U.S.C. § 1314(b)(1)(B).
227. Id. § 304(b)(2)(B), 33 U.S.C. § 1314(b)(2)(B).
228. A Summary of Cooling Technology, Preliminary Draft (May 15,
1973) (report prepared at the request of the Edison Electric Institute, the
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which may have unacceptable aesthetic impacts in certain loca-
tions. The water vapor and particulates discharged from these tow-
ers may result in fogging and icing which affect public safety. 2'
These "non-water-quality" environmental impacts are clearly
among the many results that EPA must consider in evaluating its
regulations.
The congressional directive that EPA also give "full considera-
tion" to the energy requirements of its regulations23" may appear to
be important only to the electricity generating industry. However,
since all industries use energy in their production processes and
pollution control devices, all industries and consumers are affected.
The interactions of energy and environmental factors include both
direct effects of increased energy consumption on the depletion of
fuel resources and on air pollution, and indirect effects like damage
to land from increased strip mining.3':"
EPA's evaluation of the costs associated with implementing sec-
tions 301, 304, and 306 must similarly be "thorough" and recognize
all components of the costs associated with achieving effluent reduc-
tion. For example, in defining the cost associated with "best practic-
able control technology," EPA is directed to evaluate the "total cost
of application of technology in relation to the effluent reduction
benefits to be achieved from such application.' 2 Apparently, this
evaluation should include both the internal costs-those sustained
by the facility's owner-and the external costs "such as potential
unemployment, dislocation, and rural area economic development
sustained by the community, area, or region. 23 3 The actual evalua-
tion of such socio-economic factors for all subcategories of plants in
American Public Power Association and the National Rural Electric Insti-
tute, and the American Cooperative Association) [hereinafter cited as EEI
Report].
229. See, Comment, Considerations of Potential Tort Liability with
Respect to Natural Draft Cooling Towers Associated with Steam-Electric
Power Plants, 6 AKRON L. REV. 47 (1973). In particular cases there may be
other environmental effects such as salt drift or microbial aerosols.
230. POLLUTION HISTORY 269 (remarks of Congressman Miller).
231. Id. "The Administrator must recognize the [energy and
environmental[ requirements and must not let water quality requirements
exist in a vacuum." Id.
232. Act § 304(b)(1)(B), 33 U.S.C. § 1314(b)(1)(B).
233. POLLUTION HISTORY 231.
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substantially all industries that EPA must, by court order, now
address is, like the evaluation of the environmental effect, a gigantic
task. 2 31
f. Case History-The Discharge of Heat from Steam-Electric
Power Plants
The limitation of heat discharges from steam-electric plants is an
example of the development of technology-based effluent limita-
tions under the Act. Most power plants now in use in the United
States, whether fossil-fuel fired or nuclear fueled, utilize a process
which results in the discharge of substantial quantities of heat.
3 5
The heat is usually transferred from the process to the waterway via
a "once-through" cooling system which withdraws water from the
adjoining waterway, pumps it through the facility's condenser, and
returns warmed water to the waterway." 6
Unfortunately, at the present time, the number of alternative
technologies that can reduce the amount of heat discharged to water
from steam-electric power plants is very limited.':" The principal
devices that have been utilized are cooling ponds, spray ponds, and
cooling towers.':" Each of these alternatives has undesirable features
234. See NRDC v. Train, Civil No. 1609-73 (D.D.C., Nov. 15, 27, 1973).
235. See note 130 supra and accompanying text. See also, EEI Report.
236. See generally EEI Report. At the operating temperature levels at
which most plants operate today, the maximum thermodynamic efficiency
achievable with the Rankine cycle utilized in steam-fosil-fueled electric
power plants is about 35-40 percent. Thus, 60-65 percent of the heat ob-
tained from the fuel burned in the plant's boiler is discharged to the sur-
roundings. Of that heat, up to about 20 percent may be discharged into
the atmosphere in the plant's stock. The remaining 50 percent is rejected
via the plant's condensor to the water body. Most nuclear power plants
operate at lower steam temperatures and do not discharge substantial
quantities of heat directly to the atmosphere. Therefore they reject about
50 percent more heat to the surrounding water than fossil fueled plants.
See Burns & Roe, Inc., Development Document for Effluent Limitation
Guidelines and Standards of Performance, Steam Electric Power Plants
(Draft, June 1973) (a report prepared for the EPA) [hereinafter cited as
Draft Development Document].
237. Draft Development Document § B-VII. See also EEI Report.
238. See generally EEI Report and Draft Development Document.
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which severely limit its applicability at individual sites. ' " Thus,
each site must be evaluated before it can be concluded that a partic-
ular technology is "available" for that facility.
For example, cooling ponds require extensive land area and are
thus ill-suited to populated places where land resources are expen-
sive and are committed to other uses. Cooling ponds also are of
limited utility in areas with hot, humid summers since the amount
of cooling which can be achieved in the pond is severely reduced
under such climatic conditions.2" ')
Spray ponds require less land than cooling ponds. However, the
pumps or other devices used to break the water into droplets or
otherwise increase its surface area may require substantial amounts
of power. The fine spray produced in such ponds is also subject to
"drift losses." The consequent deposition of water droplets down-
wind may be unacceptable in urban or suburban areas, particularly
if salt water is involved.
Environmental problems associated with cooling towers include
the aesthetic intrusion created by the huge structures often utilized
with steam-electric power plants,2" ' the problem of "drift" which
can be even more substantial than that associated with spray ponds,
and the possibility of fogging and icing. In addition, in certain types
of cooling towers-mechanical draft-large fans circulate air
through the towers, thus utilizing substantial amounts of energy
while producing excessive noise.
The installation of alternate cooling equipment also presents
major design construction and operational problems where already
constructed power plants must be modified to meet new require-
ments. Moreover, the use of an alternate cooling system may reduce
the efficiency of a power plant up to 5 percent.242 The result is
239. Draft Development Document § B-VII. A good summary of pres-
ent cooling tower technology is presented in the EE1 Report and the Draft
Development Docuent.
240. Draft Development Document § B-VII.
241. For example, Con Edison's Waterside Plant is located adjacent to
the United Nations Plaza.
242. See generally EEI Report and Draft Development Document. See
also NEW YORK POWER POOL, EFFLUENT LIMITATIONS AND STANDARDS OF PER-
FORMANCE FOR STEAM ELECTRIC POWER PLANTS 3-21 (1973) [hereinafter
cited as Power Pool].
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increased use of fuel for the same electric output and, under extreme
summer conditions, the loss in efficiency can cause a "derating" of
the facility.2 '
The cost of backfitting an alternate cooling system, such as a
cooling tower, to an existing facility is substantially greater than the
cost of constructing it as part of a new facility. The reason is
obvious-an existing once-through cooling system normally requires
extensive structural and process changes to incorporate the cooling
tower system. The costs involved can be accurately estimated only
after consideration of the characteristics of each existing facility.
For example, electric utilities in New York State have estimated
that the cost of installing cooling towers at the base-load facilities
scheduled to be operational in July, 1977, would be in excess of one
billion dollars.2"' Although this number is an initial estimate based
on a number of cost components utilized in EPA's Development
Document, and is known to be low,2"5 it is of sufficient magnitude
to raise subtantial doubt that such utilities could raise sufficient
funds to finance the required expenditures. "' Further, if the costs
anticipated for New York are typical of those of other states, it is
apparent that the national costs could be astronomical.
In its June, 1973, report, EPA's contractor recommended that the
"best practicable" and "best available" technology levels allow es-
sentially "zero discharge" of heat from steam-electric power
plants."'7 This level of technology was deemed the "best practicable
control technology currently available" for relatively new, base-load
power plants. The contractor apparently envisioned that "excep-
243. This "derating" is traceable to the inability of existing turbine
generators to operate at high "back pressures"-caused by higher conden-
sing temperatures. See POWER POOL 21.
244. New York Power Pool, Comments of the New York Power Pool on
the June 1973 Draft Development Document for Effluent Limitation
Guidelines and Standards of Performance for Steam Electric Power Plants
63 (1973).
245. Id. at 48-53.
246. Since the interest charge on borrowed money is a cost that is
generally passed on to the utility's customers, erosion in the ability of
utilities to borrow money at favorable interest rates would have a direct
impact on the consumer.
247. Draft Development Document § II.
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tions" to the application of this guideline would be permitted in
cases where "technical, economic, and scheduling factors"
warranted. '
In comments to EPA on the contractor's report, ESWQIAC and
the utility industry expressed dissatisfaction with this approach and
suggested various alternative methods for incorporating considera-
tion of all relevant factors into EPA's guidelines."' Utility groups
recommended to EPA that a "categorization" scheme be developed.
This approach calls for EPA to establish a range of values for its
effluent limitations guidelines and for standards of performance for
new sources. To determine the effluent limitation applicable to a
particular facility, characteristics of the plant, (including age, size,
method of operation, land availability, location relative to popu-
lated areas, and benefit to receiving water) would be compared with
guideline values. If the plant's characteristics met the guidelines, an
effluent limitation requiring the use of an alternate cooling system
such as a cooling tower would be imposed. If the plant failed to meet
one or more of the guidelines, once-through cooling would be per-
mitted. In this way, EPA could ensure proper consideration of all
relevant factors. It should be noted that for any facility for which
once-through cooling is set as the technological effluent limitation,
an alternate cooling system may still be required on the basis of
water quality considerations. Utility groups contended that overly
stringent effluent limitations guidelines pursuant to section 304
need not be set since water quality related effluent limitations set
for individual plants on particularly sensitive water bodies would
ensure protection to aquatic biota and satisfy the intent of the
Act 251
In March 1974, EPA published, for comments, its proposed guide-
lines under sections 304(b) and 306 for steam-electric power plants.
248. Id.
249. BNA ENVIRON. RPTR. CURRENT DEV. 855, 1282 (1973); see also
Comments of the New York Power Pool, note 244 supra, at 2.
250. It should be noted that because of the interaction of
§§ 301(b)(1)(C), 302, and 316, closed-cycle cooling, as a technology-
related limitation will apparently be applied only in cases where the Ad-
ministrator cannot prove that a closed-cycle system is needed to preserve
water quality and the applicant cannot prove that it is not needed to
preserve the aquatic ecosystem.
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Proposed regulations for thermal discharge variance procedures
under section 316 were expected to follow within a few weeks as part
of the "package." With respect to thermal discharges, new sources
under section 306 and large base load plants completed after July
1, 1977, are subject to a limitation of "no discharge" of heat except
for blowdown from the cold side of recirculation systems. For other
plants, closed-cycle cooling is not required as best practicable con-
trol technology to be achieved by 1977. However, the use of closed-
cycle cooling for most plants will be necessary to meet the "best
available" standard. In an unusual interpretation of section 301,
EPA advanced the date for application of "best available" technol-
ogy to 1978 for large base load plants. Thus, in effect, EPA has
merely extended the date for compliance with the recommendations
of its contractor by one year. No doubt the legal and technical basis
for these proposals will be challenged during the comment period.
It is impossible to predict what form the final guidelines will take.
However, the Act requires that any approach utilized by EPA in
setting its guidelines reflect a thorough consideration of all relevant
factors to insure that the net result "on water and other environ-
mental needs will be positive and beneficial." 25'
2. Water Quality Related Effluent Limitations
a. General
The EPA has indicated that it expects about 2760 NPDES per-
mits to be issued before the end of fiscal year 1975 for major dischar-
gers.2 ' It is also expected that more than 1500 of these permits will
contain terms subject to the water quality considerations253 man-
dated by the FWPCA. The priority given to applications from those
sources located on waters governed by the water quality considera-
tions of the Act is reflective of EPA's drive to clean up the most
polluted areas first.
Although the novelty and apparent simplicity of the technology
related effluent limitations may make them seem especially attrac-
251. See note 224 supra and accompanying text.
252. EPA Proposed Effluent Limitations Guidelines and Standards for
the Steam-Electric Power Generating Point Source Category, 40 C.F.R.
423, 39 Fed. Reg. 8294 (March 4, 1974).
253. STRATEGY PAPER 27.
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tive methods of pollution control,2 ' as discussed in preceding sec-
tions of this article, there are substantial problems involved in set-
ting actual limitations. It is likely that water quality related limita-
tions will ultimately achieve preeminence as a pollution control
tool. ' The collection of data from each river basin which is cur-
rently being carried out,2 ' coupled with research on the effects of
the various pollutants at different levels of concentration in the
aquatic environment," '7 will eventually result in the development of
a data base and load allocation methodology that will allow for "fine
tuning" of pollution control, ensure that desired environmental
quality is maintained at a minimum cost to society, and allow at-
tainment of other social goals.
The first phase of this "fine tuning" process is to be implemented
by July 1, 1977, when there are to be achieved any limitations "more
stringent" [than "best practicable" where] required to implement
an applicable water quality standard established pursuant to this
Act." ' This provision apparently refers to federally-approved state
water quality standards established under section 303 of the Act, as
discussed in a preceding section of this article. Similarly, more
stringent water quality related effluent limitations set pursuant to
state law are also to be achieved and enforced through NPDES
permits. ' "
The second phase of this "fine tuning" process will be carried out
through the Act's long-range planning provisions. Pursuant to
section 303, individual state plans, which can be revised as neces-
sary, are to be formulated for all navigable waters within a state. "'
These plans would apparently include provisions for allocating the
254. See POLLUTION HISTORY 1178-83 (remarks of Mr. Ruckelshaus).
255. Id. at 1178-84 (remarks of Mr. Ruckelshaus).
256. The data is required to be collected by Act § 305, 33 U.S.C.
§ 1315.
257. The data is required to be collected by Act § 104(a)(1), 33 U.S.C.
§ 1254(a)(1).
258. Id. § 301(b)(1)(C), 33 U.S.C. § 1311(b)(1)(C).
259. See Act § 510, 33 U.S.C. § 1370. A court has clearly decided that
the 1972 amendments did not and were not intended to preempt actions
based on federal common law. Illinois v. Milwaukee, 366 F. Supp. 298
(N.D. Ill. 1973).
260. Act § 303(e), 33 US.C. § 1313(e).
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allowed loads among existing and future sources in a manner consis-
tent with state water rights law. Based on these allocations, effluent
limitations for particular sources can be set.2 ' Where these water
quality related limitations would be more stringent than the tech-
nology related limitations that would otherwise be imposed, the
former will be the limitations applied in the discharge permit for an
individual source. 262
The federal water quality related limitations of section 301 dis-
cussed supra refer to the 1977 target date.2'3 Section 302 of the Act
describes an additional class of water quality related limitations
tied to the 1983 goal.2 4 This section empowers the Administrator to
establish additional water quality related effluent limitations when
the discharge of pollutants from a point source or group of sources,
despite the application of the 1983 effluent limitations relating to
best available technology, would interfere with the attainment or
maintenance of the quality necessary to assure protection of 1) pub-
lic water supplies, 2) agricultural, industrial, and recreational uses
of a particular waterway, 2 ' and 3) a balanced population of shell-
fish, fish, and wildlife.2 6 These section 302 limitations, which may
include alternative effluent control strategies, should be such as
may "reasonably be expected to contribute to the attainment or
maintenance of such water quality. 2 7
Before establishing section 302 limitations, the Administrator
must hold a public hearing
to determine the relationship of the economic and social costs of achieving
any such limitation .. .including any economic or social dislocation in the
affected community . to the social and economic benefits to be obtained
(including the attainment of the objective of this Act) and to determine
whether or not such effluent limitations can be implemented with available
technology or other alternative control strategies.
21
Apparently, in such public hearings, these issues would be consid-
261. Id. § 303(e)(3), 33 U.S.C. § 1313(e)(3).
262. See generally STRATEGY PAPER.
263. See notes 193 to 198 supra and accompanying text.
264. See notes 199 to 208 supra and accompanying text.
265. See Act § 303(c)(2), 33 U.S.C. § 1313(c)(2).
266. Act § 302, 33 U.S.C. § 1312.
267. Id. § 302(a), 33 U.S.C. § 1312(a).
268. Id. § 302(b)(1), 33 U.S.C. § 1312(b)(1).
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ered on a generic basis for a particular water body; not for individual
sources.
In contrast, subsection (b) of section 302 establishes a review
procedure for water quality related effluent limitations which ap-
plies to individual sources. A person affected by a limitation that
he believes subjects him to undue hardship may demonstrate at a
public hearing that, whether or not such technology or other alter-
native control strategies are available, there is no reasonable rela-
tionship between the economic and social costs of the limitation and
the benefits to be obtained. If such a showing is made, the Adminis-
trator will modify the application of the limitation to that person.2"
It is unclear whether water quality related limitations established
under that section are to be promulgated by the Administrator out-
side of a discharge permit application proceeding, or whether a
hearing on a particular permit"" would satisfy the requirements for
a hearing under sections 302(a) and 302(b).
There are many questions of interpretation relating to section 302
including, for example, whether every waterway must have a quality
that will allow all the uses listed, or only the use assigned to it
through its standards; how the "attainment of the objective of this
Act" is to be given a value; and what the criteria are for available
technology, or a "balanced population of shellfish, fish, and wild-
life."
In spite of the questions of interpretation as well as the adminis-
trative problems involved in implementing the statute, the hardship
provision affords a useful tool for the reasonable and flexible appli-
cation of pollution control technology by recognizing that rigid con-
trols may not be either necessary or possible." '
b. Limitations on Discharge of Toxic Pollutants
The provisions of the FWPCA relating to effluent standards for
toxic pollutants appear in section 307(a). "Toxic pollutants" are
defined in section 502(13), as
269. Id. § 302(b)(2), 33 U.S.C. § 1312(b)(2).
270. Under the NPDES permit program "opportunity for public hear-
ing" must be allowed. Id. § 402(a)(1), 33 U.S.C. § 1342(a)(1).
271. Act § 302(b), 33 U.S.C. § 1312(b).
272. POLLUTION HISTORY 1464-66.
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those pollutants. . . including disease-causing agents, which after discharge
and upon exposure, ingestion, inhalation or assimilation into any organism,
either directly from the environment or indirectly by ingestion through food
chains, will, on the basis of information available to the Administrator, cause
death, disease, behavioral abnormalities, cancer, genetic mutations, physiol-
ogical malfunctions (including malfunctions in reproduction) or physical de-
formations, in such organisms or their offspring.'"
This is an extremely broad definition, since every substance, even
pure water, is toxic at a sufficiently high level. For example, the
1973 Toxic Substances list, compiled by the National Institute for
Occupational Safety and Health, includes over 25,00024 chemicals
and is expected to include approximately 100,000 chemicals in the
future."" However, sections 307(a) and 502(13) must be read to-
gether with the national policy as set forth in section 101(a)(4) of
the Act that "discharge of toxic pollutants in toxic amounts be
prohibited."2",
The EPA in describing its criteria for selection of "toxic sub-
stances" speaks in terms of those which present a "serious environ-
mental threat."' The effect of this interpretation is to limit the
definition of toxic pollutants to substances that would be classified
commonly as poisons.
Following the procedure set forth in the Act, the EPA Administra-
tor is required to publish a list of toxic pollutants which is to be
revised from time to time.27 In formulating this list, the Administra-
tor must consider the toxicity, persistence, and degradability of
each pollutant, and the presence and relative importance of affected
273. Act § 502(13), 33 U.S.C. § 1362(13).
274. BNA PRODUCT SAFETY & LIABILITY RPTR. 810 (1973).
275. Id.
276. Act § 101(a)(3), 33 U.S.C. § 1251(a)(3).
277. 38 FED. REG. 24342 (1973).
278. Act § 307(a)(1), 33 U.S.C. § 1317(a)(1). Pursuant to a June 29,
1973 consent decree in NRDC v. Fri, Civil No. 849-73 (D.D.C., June 19,
1973), a list was published in the Federal Register, 38 FED. REG. 18044
(1973), and the EPA further explained its selection criteria in 38 FED. REG.
24342 (1973). Effluent standards for 12 toxic pollutants were proposed in
38 FED. REG. 35387 (1973). The Natural Resources Defense Council and
others filed a complaint seeking a declaratory judgment that the EPA had
failed to include certain other toxic materials on the list. CHEM. & ENG'R
NEWS, Jan. 7, 1974, at 5.
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organisms in any waters, and the effect of the toxic pollutant on
them.27'" Within six months of the publication of the list, the Admin-
istrator is required to publish proposed effluent standards for these
toxic pollutants.2 " After a public hearing"' final standards, modi-
fied if necessary, will be promulgated. 2
A toxic effluent standard must be set at a level which provides
for an "ample margin of safety." 2 In addition, the Administrator
must consult with "appropriate advisory committees, States, inde-
pendent experts, and Federal departments and agencies. 281'
ESWQIAC is specifically empowered to submit information, includ-
ing that obtained at any public hearing it may hold, to the Adminis-
trator .2 1
c. Intake Structure Standards
An additional standard is applicable to point sources for which
section 301 limitations or section 306 standards apply. For these
sources section 316(b) requires that the "location, design, construc-
tion, and capacity of cooling water intake structures reflect the best
technology available for minimizing adverse environmental im-
pact."2" What is "best" is to be determined on case-by-case basis."7
The withdrawal of water for industrial plant cooling is estimated
at 70 trillion gallons per year, 80 percent of which is withdrawn by
steam-electric power plants." Among the adverse environmental
279. Act § 307(a)(1), 33 U.S.C. § 1317(a)(1).
280. Id. § 307(a)(2), 33 U.S.C. § 1317(a)(2). Proposed standards are
published in 38 FED. REG. 35387 (1973).
281. Act § 307(a)(2), 33 U.S.C. § 1317(a)(2). The hearing was sched-
uled for Jan. 25, 1974, 38 FED. REG. 35389 (1973).
282. Act § 307(a)(3), 33 U.S.C. § 1317(a)(3). Rules of practice estab-
lished by the EPA for hearings on toxic pollutants effluent standards ap-
pear in 40 C.F.R. §§ 104.1 to .24 (1973).
283. Act § 307(a)(4), 33 U.S.C. § 1317(a)(4).
284. Id. § 307(a)(7), 33 U.S.C. § 1317(a)(7).
285. Id. § 515(b)(2), 33 U.S.C. § 1374(b)(2). See notice of ESWQIAC
hearing, 38 FED. REG. 15868 (1973); id. at 19070.
286. Act § 316(b), 33 U.S.C. § 1326.
287. The section does not refer to categories. See 38 FED. REG. 34410
(1973).
288. EPA, DEVELOPMENT DOCUMENT FOR PROPOSED BEST TECHNOLOGY
AVAILABLE FOR MINIMIZING ADVERSE ENVIRONMENTAL IMPACT OF COOLING
WATER INTAKE STRUCTURES iii (1973).
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effects of the intake of cooling water is damage to populations of
aquatic organisms by external interaction with the cooling system.'
For example, fish may be killed by impingment on screens set at the
mouth of the intake to collect debris. Of course, the severity of such
an impact must be evaluated on the basis of damage to the fish
population rather than to individual fish since the plant may be
only one of several predators.
The EPA has proposed guidelines for intake structures for both
new and existing plants.2" They are intended to "provide a frame-
work for the case-by-case determination of the best technology
available for minimizing adverse environmental impact ... "2
These regulations refer to aft outline of factors '2 to be considered
and the data required to make an environmentally sound decision
concerning intake structure design and location.9
289. Id.
290. See proposed rules in 38 FED. REG. 34410 (1973).
291. Id.
292. These factors appear in EPA, DEVELOPMENT DOCUMENT, supra note
288. See also 39 FED. REG. 4487 (1974) (extension of comment).
293. The regulations proposed in part 402 are as follows: § 402.10
"Applicability. The provisions of this part are applicable to cooling water
intake structures for point sources for which effluent limitations guidelines
are established pursuant to section 301 or standards of performance are
established pursuant to section 306 of the Act." § 402.11 "Specialized
definitions. For the purpose of this part: (a) the term "cooling water intake
structure" shall mean the total structure used to direct water from a water
body into the point source subject to the provisions of this part whenever
the intended use of a major fraction of the water so directed is to absorb
waste heat rejected from the process or processes employed or from auxil-
iary operations on the premises, including air conditioning. (b) The term
'existing cooling water intake structure' shall mean any cooling water in-
take structure, the construction of which has been commenced before the
date of publication of these proposed regulations. (c) The term 'new cool-
ing water intake structure' shall mean any cooling water intake structure,
the construction of which was commenced on or after the date of publica-
tion of these proposed regulations. (d) The term 'Development Document'
shall mean the document entitled 'Development Document for Proposed
Best Technology Available for Minimizing Adverse Environmental Impact
of Cooling Water Intake Structures,' and published by the U.S. Environ-
mental Protection Agency." § 402.12 "Best technology available for cool-
ing water intake structures. (a) The applicable factors set forth in the
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EPA recognizes that, because of the high site-specific cost-versus
benefits-characteristics of available technology for minimizing envi-
ronmental impact of cooling water intake structures, no technology
can be presently generally identified as the best technology avail-
able, even within broad categories. A prerequisite to the identifica-
tion of best technology available for any specific site might be, in
some cases, a biological study to characterize the type, extent, dis-
tribution, and significant overall environmental relation of all
aquatic organisms in the sphere of influence of the intake, and an
evaluation of corresponding available technologies to identify the
site-specific best technology available for minimizing adverse envi-
ronmental impact of a cooling water intake structure. However, the
implemetation of such extensive studies could have a severe eco-
nomic impact on certain relatively small establishments with rela-
tively high cooling water intake volumes. From a nationwide
perspective, considering the costs and benefits, EPA decided that
comprehensive detailed studies need not be required for all plants.
Further, the agency noted where costly intake structures are re-
quired, the installation of a closed cycle cooling system might be a
possible alternative.2"' In its Development Document, EPA has set
forth certain general guidelines for site characterization and the
description of location, design, construction, capacity, operation,
and maintenance features of cooling water intake structures to re-
Development Document shall be considered to determine that the best
available technology for minimizing the adverse environmental impact is
reflected in an existing cooling water intake structure of a point source
subject to standards established under sections 301 and 304(b) of the act.
(b) The factors set forth in the Development Document shall be used to
determine that the location, design, construction and capacity of a cooling
water intake structure of a point source subject to standards established
under the provisions of section 306 and that the location, design, construc-
tion and capacity of a new cooling water intake structure of a point source
subject to the standards established under the provisions of sections 301
and 304(b) of the Act reflect the best technology available for minimizing
the adverse environmental impact." 38 FED. REG. 34410 (1973).
294. Whether the requirement for a closed-cycle cooling system could




flect the best technology available for minimizing environmental
impact. .9
d. Pretreatment Standards
Since industrial dischargers may route their wastes to sewage
treatment plants, it is necessary that the materials added are ade-
quately processed to ensure that water quality will not be adversely
affected by the releases from the sewage plants. The pretreatment
provisions of section 307(b) and (c) refer to the introduction of pollu-
tants from industrial facilities, both existing and new, into publicly-
owned sewage treatment works. 96 Under these provisions, individ-
ual industrial users of municipal waste treatment plants will not be
required to obtain a NPDES permit297 under section 402 for their
discharges, although a permit will be required for the treatment
plant itself. Such provisions were apparently intended to be an in-
centive for industrial dischargers to utilize treatment facilities. 9 ' A
consequent reduction in the number of individual discharge points
on a waterway would also facilitate monitoring and control.
Although they need not get discharge permits, industrial users are
required under section 301 of the Act to comply with pretreatment
standards established pursuant to section 307 by the 1977 and 1983
target dates."'
Pretreatment standards are designed to prevent the introduction
into the treatment works of any pollutant which "interferes with,
passes through, or otherwise is incompatible with"300 the treatment
works. The standards promulgated by EPA are to be "national"
295. EPA, DEVELOPMENT DOCUMENT FOR PROPOSED BEST TECHNOLOGY
AVAILABLE FOR MINIMIZING ADVERSE ENVIRONMENTAL IMPACT OF COOLING
WATER INTAKE STRUCTURES 143-58 (1973).
296. Act §§ 307(b), (c), 33 U.S.C. §§ 1317(b),(c). Treatment works is
defined in id. § 212(2)(A), 33 U.S.C. § 1292(2)(A).
297. Id. §§ 301(b)(1)(A), (2)(A), 307(c), 33 U.S.C. §§ 1311(b)(1)(A),
(2)(A), 1317(c); See also id. § 402(h), 33 U.S.C. 1342(h).
298. Id. § 201(e), 33 U.S.C. § 1281(e) directs the EPA to "encourage"
construction of integrated facilities for sewage and industrial treatment.
299. The 1977 objective for publicly owned treatment works is "second-
ary treatment." Id. § 301(b)(1)(B), 33 U.S.C. § 1311(b)(1)(B). The
1983 objective is "best practicable" id. § 301(b)(2)(B), 33 U.S.C.
§ 1311(b)(2)(B). See also id. § 201(g)(2)(A), 33 U.S.C. § 1281(g)(2)(A).
300. Act §§ 307(b)(1),(c), 33 U.S.C. §§ 1317(b)(1),(c).
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pretreatment standards:"" and may be supplemented by specific
requirements of individual treatment works. Industrial sources
which comply with applicable pretreatment standards and intro-
duce pretreated wastes into a treatment plant do not get a "free
ride." They are required to reimburse the operators of the treatment
facilities, and, ultimately, the federal treasury, for their share of
funds used in the construction of the facilities they use.""
Although the standards applicable to individual classes or catego-
ries of point sources have not been completely proposed, :"':' EPA has
issued regulations establishing rules for pretreatment standards."
These regulations define three categories of pollutants: 1) "prohib-
ited pollutants," which might cause physical damage to the treat-
ment works by fire or corrosion, or which would cause, because
of their solids content, viscosity, or high instantaneous flow rates,
upsets in operation of the treatment works; 2) "compatible pollu-
tants," for which pretreatment is not required, including, but not
limited to, biochemical oxygen demand (BOD), : 15 suspended solids,
pH, and fecal coliform bacteria, which a specific treatment works
either was designed to treat, or does, in fact, remove to a substantial
degree and which are identified in the treatment facility's NPDES
301. S. REP. No. 1236, 92d Cong., 2d Sess. 31 (1972).
302. If an industrial source opts to introduce its effluents into a public
treatment works, it will be required to pay charges sufficient to compen-
sate the treatment works for "that portion of the cost of construction of
such treatment works (as determined by the Administrator) which is alloc-
able to the treatment of such industrial wastes to the extent attributable
to the Federal share of the cost of construction. . . " Id. § 204(b)(1)(B),
33 U.S.C. § 1284(b)(1)(B). User charges and industrial cost recovery regu-
lations promulgated by EPA, 40 C.F.R. § 35 (1973), require that "a system
of user charges be adopted by all applicants for treatment works construc-
tion grants" and that "all grantees recover from industrial users that por-
tion of the grant amount allocable to the treatment of wastes from such
users; the share to be based on factors which significantly influence the
cost of the treatment work, including strength, volume and flow character-
istics." Three costing methods, volumetric, surcharge and quantity/
quality, are suggested in the regulations. The intent of these regula-
tions is clear: industry pays the bill for treating its effluents.
303. Act § 307(b)(3), 33 U.S.C. § 1317(b)(3).
304. 38 FED. REG. 30981 (1973); see also id. at 19236 (1973).
305. Id. at 30983.
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permit; :1" and 3) "incompatible pollutants," which are neither com-
patible nor prohibited.3' 7 For these latter pollutants, the pretreat-
ment standard is the "best practicable control technology currently
available . . . pursuant to [section] 304(b) of the Act.""'" However
this general pretreatment standard may be modified in cases where
an individual treatment works is committed in its NPDES permit
to remove a specific percentage of any incompatible pollutants. In
such cases, the pretreatment standard is relaxed to prevent "uneco-
nomical duplication of treatment facilities."""'
EPA regulations further provide that sources must comply with
pretreatment standards within the shortest reasonable 10 time but
not later than three years following the date on which the regula-
tions have been promulgated.
The above rules on pretreatment standards prescribe the treat-
ment to which pollutants must be subjected before they can be
introduced into a treatment plant. EPA has, in addition, published
information, pursuant to section 304(d)(1) of the FWPCA,
describing the minimum treatment levels which must be reached in
the treatment works itself.:"' The rules also establish the guidelines
for limitations on compatible pollutants that the effluents from sec-
ondary treatment plants must achieve. :"2
The utility of the pretreatment route as an alternate control tech-
nique for industrial dischargers remains to be seen. A number of
factors, however, indicate that the pretreatment option will be of
limited advantage. Utilization of a municipal treatment facility is
an attractive alternative only for those industrial sources located
near the sewage system feeding the treatment works. Piping sub-
stantial volumes of industrial wastes any significant distance will
likely be impracticable because of high piping and pumping costs,
and because of the expense and difficulties of obtaining necessary
easements for rights of way. These additional costs must be added




309. Id. at 30984.
310. Id.
311. Id. at 22298.
312. Id.
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works. Moreover, the many municipal treatment works that are
currently operating at or near maximum capacity are apt to estab-
lish individual pretreatment standards designed to exclude in-
dustrial wastes to protect their plants from overloads.
For industrial sources which discharge both prohibited and com-
patible or incompatible pollutants, the cost of separating the pro-
hibited pollutants from the others may be so high that on-site
treatment of the entire range of discharges becomes the most feasi-
ble approach.
3. Other Effluent Limitations and Standards
The FWPCA encompasses a variety of other constraints on ef-
fluent release which are imposed pursuant to the Act or to other
federal or state law. For example, as discussed above, the Act pro-
vides in section 301(b)(1)(C) that by July 1, 1977, a source must
meet any more stringent limitations established pursuant to any
other state or federal regulation."" This provision would apparently
allow for the requirements of other federal agencies, such as those
established by the AEC pursuant to the Atomic Energy Act, relating
to discharge of radioactive materials from particular nuclear power
plants, to be considered "effluent limitations" under the FWPCA
and, as such, to be enforceable through the NPDES permit provi-
sions of the Act,:' 4 although it is not clear by what procedures such
effluent limitations would be incorporated into a NPDES permit
under section 301(b)(1)(C). Similarly, a state could set special
limitations, such as "no discharge" regulations, to maintain the
pristine status of certain water bodies, ' which would also be en-
forceable through the NPDES permit. The state limitations, and
possibly the federal ones, may be incorporated into the permit
through the "certification" procedures described below. In addition,
313. Act § 301(b)(1)(C), 33 U.S.C. § 1311(b)(1)(C).
314. The designation of a river under the Wild and Scenic Rivers Act,
16 U.S.C. § 1271 (1970) would also be a federal limitation of this type.
See also Tarlock & Tippy, The Wild and Scenic Rivers Act of 1968, 55
CORNELL L. REV. 707 (1970).
315. E.g., CAL. PUB. REs. CODE § 5093.50 (West Supp. 1973). See also
COUNCIL ON ENVIRONMENTAL QUALITY, THIRD ANNUAL REPORT 190 (1972);
COUNCIL ON ENVIRONMENTAL QUALITY, SECOND ANNUAL REPORT 70 (1971);
COUNCIL ON ENVIRONMENTAL QUALITY, FOURTH ANNUAL REPORT 227 (1973).
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the Act prohibits the discharge of any radiological, chemical, or
biological warfare agent or high-level radioactive waste into the na-
vigable waters."" Discharges made into territorial seas, the contig-
uous zone, or the oceans, must further meet the ocean discharge
criteria guidelines which the Administrator is directed to establish
by section 403. Prior to the time of which such guidelines are pro-
mulgated, the Administrator must determine that issuance of
NPDES permit is in the "public interest."
D. State Certification
The 1972 amendment of the FWPCA continued, in modified
form, the system for state certification provided in section 21(b) of
the prior law. :"7 Under section 401, an applicant for a federal license
or permit to conduct any activity which may result in discharge into
the navigable waters, is required to provide the licensing agency
with certification from the state:" ' in which the discharge originates,
that any such discharge will comply ' with the applicable provisions
of sections 301 (Effluent Limitations), 302 (Water Quality Related
Effluent Limitations), 306 (National Standards of Performance),
and 307 (Toxic and Pretreatment Effluent Standards) of the Act.""1
Any limitations, standards, or other requirements of state law set
316. Act § 301(f), 33 U.S.C. § 1311(f). These terms are not defined in
the Act. See POLLUTION HISTORY 227 (remarks of Representatives Anderson
& Harsha).
317. Water Quality Improvement Act of 1970, § 21(b), 33 U.S.C.
§ 1171(b) (1970). EPA regulations on state certification under § 21(b) of
this act are contained in 36 FED. REG. 22387 (1971) and provide, generally,
for certification within a reasonable time. A reasonable time is generally
six months and in no event is it more than a year. Id. 22387.
318. Act § 401(a)(1), 33 U.S.C. § 1341(a)(1). In certain cases the cer-
tification is to be issued by an interstate water pollution control agency or
the EPA Administrator. Id.
319. Id. The language of former § 21(b) refered to "reasonable assur-
ance" of compliance. It is likely that a "reasonableness" standard will be
applied to section 401 as well rather than the requirement that a state
guarantee compliance. The omission of the terms "reasonable assurance"
in this instance may have been an oversight, since § 401(a)(3) refers to the
state's notification "that there is no longer reasonable assurance" of com-
pliance.
320. Id. § 401(a)(1), 33 U.S.C. § 1341(a)(1).
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forth in such certification become a condition of the federal license
or permit. : 21 Section 401 certification is required for the issuance of
a NPDES permit by EPA.
Section 401 does not appear to distinguish between federally : 2
and state' promulgated limitations and standards. It appears that
the state certifying agency will have to determine initially what the
limitations and standards, including the federal ones, are and, sub-
sequently, whether such standards are applicable in a particular
case. In practice, this requirement could easily become circular or
lead to an impasse :' between federal and state authorities. In an
apparent effort to avoid this problem, Congress authorized the
Administrator to provide information and comments on applicable
standards to the state certifying agency. 25
The law provides that in the period before limitations and stan-
dards have been established under sections 301(b), 302, 306, and
307, the state should certify that there are not any such effluent
limitations.2"" Section 401 provides that "any such [i.e., "no stan-
dards"I certification shall not be deemed to satisfy section 511(c)
of this Act."'': 27 This provision is related to the review, pursuant to
NEPA, of water quality related matters by other federal agencies.
If a state fails or refuses to act on a request for certification within
a reasonable period of time, :12 the certification requirements are
321. Id. § 401(d), 33 U.S.C. § 1341(d).
322. E.g., id. § 302, 33 U.S.C. § 1312.
323. E.g., id. § 302(b)(1)(C), 33 U.S.C. § 1312(b)(1)(C).
324. If, as appears likely, § 301(b) effluent limitations do not come into
existence for a particular source until a NPDES permit is issued, this
requirement may lead to a circular effect. Certification cannot be given
until a discharge permit is issued, or at least proposed for issuance, and a
discharge permit cannot be issued until certification is given. The result
may be that, with respect to § 301(b) limitations, at least, all state certifi-
cations before discharge permits must be "no standards" certifications.
For certification to other licensing agencies either a "no standards" certi-
fication must be given, or NPDES permit issuance must precede certifica-
tion.
325. Id. § 401(b), 33 U.S.C. § 1341(b).
326. Id. § 401(a)(1), 33 U.S.C. § 1341(a)(1).
327. Id.
328. Id. § 401(a)(1) states that this time is not to exceed one year. By
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waived for that federal permit. 321 Where a state or interstate agency
has no authority to give such certification the EPA Administrator
is authorized to do so. :':"' No federal license can be issued until certi-
fication has been obtained or waived :" If certification is denied, no
federal license can be issued.12
The procedures to be followed by a state in certification include
public notice of all applications," and, to the extent the state
deems appropriate, opportunity for hearings.1 ' These requirements
are in addition to those of any state-administered discharge permit
program. It may be possible, however, for a state to combine the two
proceedings or to join a proceeding with any permit program or
other regulations under state law. :':"
Provision is made in section 401 for cases where discharges in one
state affect the waters of another. :' : The statute also provides that
when certification is obtained for construction of a facility, addi-
tional certification is not necessary at any operating license stage so
long as the applicant has informed the certifying agency of any
relevant changes in proposed facility design,3 '7 unless the certifying
body notifies the federal licensing agency that there is no longer
reasonable assurance"8 that there will be compliance with the appl-
icable provisions of the relevant sections of the Act.3 9
regulations, agencies are setting shorter limits on "reasonable period of
time." See 36 Fed. Reg. 22387 (1971) (six months), 33 C.F.R. § 209 (1973)
(three months).






335. See, e.g., N.Y. ENVIRON. CONSERV. LAW §§ 17-0801 to -0829
(McKinney Supp. 1973). This is intended to combine the former state
permit law, id. §§ 17-0701 to -0703 (McKinney Supp. 1973) with NPDES
authority. It also includes the state power plant siting permit program,
N.Y. PUB. SERV. LAW §§ 140-49 (McKinney Supp. 1973) as part of the
NPDES. As of March 1974 the New York State program had not been
approved by the EPA Administrator under NPDES.
336. Act § 401, 33 U.S.C. § 1341.
337. Id. § 401(a)(3), 33 U.S.C. § 1341(a)(3).
338. Id. See also note 319 supra.
339. Act § 401(a)(3), 33 U.S.C. § 1341(a)(3).
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Section 401 gives the federal licensing agency authority to sus-
pend or revoke a license "upon the entering of a judgment under the
Act that such facility or activity has been operated in violation of
the applicable provisions of Sections 301, 302, 306 or 307. . . .
Apparently, however in such a case, the agency may also choose to
maintain the license in effect.
E. Exceptions to Application of Effluent Limitations
While the new FWPCA strives for universality of application,
there are certain provisions which may permit exceptions, based on
carefully delineated conditions, to the imposition of particular limi-
tations or standards set forth by the statute. The application of 1983
technological effluent limitations under section 301(b)(2)(A) of the
Act may be modified in specific cases 34' where economic
incompatability is shown. Apparently the need for an exception
would be determined after an application for a discharge permit was
filed. This exception applies only to the "best available" or "no
discharge" limitations to be achieved by 1983,342 and not to the "best
practicable" limitations of 1977. The rationale for this distinction
may be that 1977 limitations are to be established based on full
economic and social cost evaluation on a case-by-case basis. In es-
tablishing the 1983 limitations, however, cost considerations are not
to be weighed as heavily and decisions are to be made on a cate-
gorical basis-hence, the possibility of economic hardship in indi-
vidual cases may be substantial. Another factor may be that the
1983 limitations are expected to be more severe than the 1977 limi-
tations and may be beyond the economic capabilities of many
plants. Another group of exceptions provides that water quality
related effluent limitations proposed by the EPA Administrator
under section 302 of the Act 343 also may be modified in their applica-
tion to a particular person on the basis of economic and social
costs.
344
Section 318 authorizes the EPA Administrator to allow the dis-
340. Id. § 401(a)(5), 33 U.S.C. § 1341(a)(5).
341. Id. § 801(c), 33 U.S.C. § 1311(c).
342. Id. § 301(c), 33 U.S.C. § 1311(c), refers to § 301(b)(2)(A), 33
U.S.C. § 1311(b)(2)(A), requirements.
343. See notes 266-71 supra and accompanying text.
344. Act § 302(b)(2), 33 U.S.C. § 1312(b)(2).
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charge of specific pollutants, including heat, :"' "under controlled
conditions associated with an approved aquaculture project under
Federal or State supervision.":" This would be applicable, for exam-
ple, to a power plant that discharges its waste heat to a shellfish
culture facility. :" '
Section 316 provides an exception from the limitation of sections
301 and 306 for point sources such as power plants which may dis-
charge significant quantities of heat to a waterway. :"" If the operator
of such a source, after opportunity for public hearing, can demon-
strate to the satisfaction of the Administrator (or, if appropriate, the
state), :" that such proposed limitations are more stringent than
necessary to assure the protection and propagation of a "balanced,
indigenous population of shellfish, fish, and wildlife in and on the
body of water into which the discharge is to be made, '"" the Admin-
istrator, (or state), may impose an effluent limitation sufficient to
provide such protection. :" '
Section 316 refers to limitations set forth under section 301 and
306. :12 Apparently, for section 301 limitations, application for a
345. The FWPCA includes "heat" as a pollutant, Act § 502(6), 33
U.S.C § 1362(6).
346. Id. § 318(a), 33 U.S.C. § 1328(a).
347. See, e.g., Long Island Lighting Company project discussed in
Thermal Effects Put to Use-Shellfish Thrive in Power Plant Lagoon,
N.Y. STATE ENVIRON., Oct. 1, 1973, at 3.
348. See generally Maloney, More Heat Than Light: Thermal Pollu-
tion Versus Heat Energy Utilization, 25 U. FLA. L. REV. 693 (1973); Davis,
Taming the Technological Tyger, 1 FORDHAM URBAN L.J. 149, 174 (1972).
349. The state would be the appropriate party in a proceeding for a
discharge permit under an EPA-approved state administered NPDES pro-
gram.
350. POLLUTION HISTORY 264 (remarks of Representative Clausen). The
definition of "indigenous population" does not appear in the Act. Repre-
sentative Clausen, a member of the Conference Committee stated, " 'Indi-
genous' shall be interpreted to mean growing or living in the body or
stretch of water at the time such determination is made." Id.
351. Act § 316(a), 33 U.S.C. § 1326(a). The Administrator's, or
state's, determination has two parts. First, that the proposed limitations
under § 301 are more stringent than needed to meet the standard of § 316,
and second, that the substitute proposed limitations will meet the stan-
dard of § 316.
352. Id. § 316(a), 33 U.S.C. § 1326(a). Under § 301 limitations on
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316(a) variance could be made during the procedings for issuance
of a discharge permit."':' It is unclear whether the "hearing" required
under section 316:51 is to be a NPDES permit hearing355 or a separate
proceeding. With respect to section 306 which sets forth standards
of performance to be promulgated for categories and classes of new
sources, :'; it appears that a proceeding under section 316 might be
instituted before a discharge permit is applied for, since an effluent
limitation would have been proposed for any source in that category,
at the time of promulgation of standards of performance for the
applicable class. Such an early determination would be desirable for
a new plant since it is essential that the design requirements be
known early in project life to minimize construction costs.
The EPA is issuing guidelines for the application of section 316(a)
in conjunction with section 301 and 304 guidelines for effluent limi-
tations for steam-electric power plants because of the complex inter-
action of those sections.:'1
In general, the Act treats federally-owned facilities in the same
manner as municipally-owned or privately-owned plants. ' How-
ever, under the Act, the President may exempt any effluent source
of an executive branch agency from compliance with any federal,
state, interstate, or local requirement, relating to pollution control,
for a period of one year, if he determines it to be in the paramount
interest of the country to do so. In no case, however, will exemptions
be allowed from the requirements of sections 306 relating to per-
formance standards or those of 307 relating to toxic and pretreat-
ment standards.58
thermal discharges could be proposed on technological, § 301(b)(1)(B), or
water quality related, § 301(b)(1)(C), grounds or both.
353. This interpretation seems consistent with the authority given to
the state; see note 166 supra.
354. Act § 316(a), 33 U.S.C. § 1326(a), provides for "opportunity for
public hearing."
355. See note 86 supra.
356. Act § 306(b), 33 U.S.C. § 1316(b).
357. See BNA ENVIRON. RPTR. CURRENT DEV. 833 (1973).
358. But see Act § 306(c), 33 U.S.C. § 1316(c). Administration of the
NPDES Permit Program for federal facilities will be retained by EPA when
the states are given authority to issue permits to nonfederal facilities.
359. Id. § 313, 33 U.S.C. § 1323. The combination of § 313 and
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The EPA has recently proposed regulations in which "adjust-
ments" to the application of its 1977 guidelines in certain cases may
be allowed. The regulations permit a discharger or other interested
person to show that "factors relating to the equipment or facilities
involved, the process applied, or other such factors related to such
discharge are fundamentally different from the factors considered in
the establishment of the guidelines." Upon this showing more or less
stringent limitations may be established for that source.6 0
III. Prospects for a Workable NPDES System
The problems of cleaning up our nation's polluted waterways and
of ensuring that all water bodies maintain a quality that permits
their healthful use by man and other species on this earth are gigan-
tic ones. Considerations of economics, ecology, and resource conse-
vation, must be carefully weighed in determining how resources of
all types should be allocated to result in optimal benefit to the
community.
The NPDES system establishes a framework for future action."",
Theoretically, it creates a method whereby each source can contrib-
ute its equitable part to the maintenance of water quality, each
source operator can know exactly what is expected of his facility,
and enforcement can be facilitated. Whether this system will ac-
tually result in benefits to the natural and social environment de-
pends not on the procedural aspects of the Act but rather on the
substance of the effluent limitations actually set in the NPDES
permits. The interpretation of the entire FWPCA will be reflected
in the application of the permit system.
The effectiveness of the FWPCA could be substantially under-
mined by its overly rigid schedule of time deadlines, a lack of com-
munication between industry and government,"'2 the possibility of
§ 306(c) apparently meant that all new federal facilities must comply with
§ 306 standards, applied and enforced by EPA.
360. See, e.g., EPA Proposed Guidelines for Steam-Electric Power
Plants, 39 Fed. Reg. 8291, 8305 (March 4, 1974).
361. One industry representative has referred to this framework as a
skeleton needing to be clothed with muscle and flesh. CHEM. & ENG'R
NEWS, Jan. 28, 1974, at 6-7 (remarks of Mr. Throdahl).
362. Id. at 7.
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duplication of efforts on, or even contention between, the federal
and state levels of administration, the need for action in setting
limitations before adequate technical data are available, a lack of
regard for the factors requiring individual rather than universally
applicable limits, and a tendency to require "treatment for the sake
of I tjreatment."" Any of these problems could become serious
enough to hamper severely the efficacy of the permit program.
The EPA has itself recognized some of these difficulties and ad-
mits it is having "serious problems" implementing the FWPCA. :1'I
The rigid time schedules are difficult to meet and any slippage
generally results in citizen suits to enforce them. :"' The setting of
"intelligent standards" for toxic pollutants within the time frame
of the Act has been "virtually impossible,' " "' and the workload im-
plications of the new requirements were not adequately antici-
pated. :"7 Some of the early regulations issued under the Act lack
flexibility and may require corrections to make them workable.' An
EPA review and various studies"' have indicated that revision of the
FWPCA effecting a relaxation of some of the deadlines and a change
in the pace of spending for pollution control may be needed.'"
The opportunities presented by the new law are, however, corre-
spondingly great. The NPDES provides a vehicle for defining for
every source, realistic, achievable, enforceable,"' and above all, en-
vironmentally beneficial limits on effluent release. In order for these
363. Bergen, supra note 66, at 20.
364. CHEM. & ENG'R NEWS, Jan. 28, 1974, at 17 (remarks of Mr. J.
Quarles, Deputy Administrator of EPA). In a speech in late 1972 Mr.
Quarles had stated, "Within a few years the new law will end the reign of
evasion and emotion." BNA ENVIRON. RPTR. CURRENT DEV. 793-95 (1972).
365. CHEM. & ENG'R NEWS, Jan. 28, 1974, at 17 (remarks of Mr. J.
Quarles). See also NRDC v. Fri, Civil No. 849-73 (D.D.C., June 19, 1973);
NRDC v. Train, Civil No. 1609-73 (D.D.C., Nov. 15, 27, 1973).
366. CHEM. & ENG'R NEWS, Jan. 28, 1974, at 17 (remarks of Mr. J.
Quarles).
367. Id.
368. Id. at 17-18.
369. E.g., CHEM. & ENG'R NEWS, Jan. 28, 1974, at 17-18.
370. Id. at 18.
371. Discussion of the enforcement of the Permit Program is beyond
the scope of this article. See, e.g., one view as expressed in Glenn, The
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opportunities to be realized, however, all levels of government,
industry, and the scientific and technical communities must work
together. There must be a free exchange of information and a will-
ingness to evaluate all aspects of the industrial envirorxment-
natural, economic, and social-that are involved. If this can be done
the prospects for a workable NPDES system are excellent.
Crime of "Pollution": The Role of Federal Water Pollution Criminal
Sanctions, 11 AMER. CRIM. L. REV. 835 (1973).

